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CHAPTER 1 
INTRODUCTION 
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INTRODUCTION 


The purpose of the VAX Maintenance Handbook is to provide a 
compact, quick-reference source of troubleshooting, maintenance, 
operating, and programming information that is frequently 
referenced by DIGITAL field service, manufacturing, training, and 
engineering personnel. 


This second volume of the VAX Maintenance Handbook is devoted 
exclusively to information on the VAX-11/78@ processor. 


VAX-11/780 HARDWARE MANUALS 


Title 

VAX-11/788@ Power System Technical Description 
VAX-11/788 System Installation Manual 

DS788 Diagnostic System User's Guide 

DS78@ Diagnostic System Technical Description 


FP78@ Floating-Point Processor Technical 
Description 


REP@5/REP#6 Subsystem Technical Documentation 


VAX-11/78@ Central Processor Technical 
Description 


VAX-11/78@ Memory System Technical Description 


DW78@ UNIBUS Adapter Technical Description 
KC78@ Console Interface Technical Description 
VAX-11/788 Software Handbook 

VAX-11/78A Architecture Handbook 

VAX-11/788 Multiport Memory Subsystem 

DR78@ General Purpose Interface User's Guide 


VAX-11/780 TB, Cache, SBI Control Technical 
Description 


VAX-11/78@ RH78@ Technical Description Manual 


VAX Diagnostic System User's Guide 


Hardcopy manuals can be ordered from: 


Digital Equipment Corporation 
444 Whitney Street 
Northboro, MA 61532 


Document Number 
EK-PS7898-TD-961 
EK-SI988-IN-@@1 
EK-DS788-UG-901 


EK-DS780-TD-862 


EK-FP780-TD-®961 


EK-REP@6-TD-8@1 


EK-KA789-TD-881 
EK-MS780-TD-@0 
EK-~DW780-TD-@81 
EK-KC788-TD-901 
EBQ8126 

EBQ7466 
E7-MA788-TD-@61 


EK~DR788-UG-861 


EK-MM788-TD 
EK-RH789-TD 


EK-VX11D-UG-881 


Attention: Printing and Circulation Services (NR2/M15) 


Customer Services Section 


For information concerning microfiche libraries, contact: 


Digital Equipment Corporation 
Micropublishing (E46) 

12 Crosby Drive 

Bedford, MA 91730 


CHAPTER 2 
HARDWARE DIAGRAMS 


BLANK 


VAX-11/780 BLOCK DIAGRAM 


CENTRAL PROCESSING UNIT 


| CPU i: 
j WITH FULL 
wes | FLOATING POINT, 
DECIMAL, AND EPA | 
CHARACTER STRING 
INS ERM os | 
CONSOLE | 
eeleeaas CACHE MEMORY ; 
a —_Z——=E BETS eee | 
MEMORY SUBSYSTEM 
| ae 
=" 
I 
PORT FOR LSI 11 ELOPPY MEMORY | 
Ecc mos | | 
REMOTE micro- | \oisx CONTROLLER ee 
DIAGNOSIS COMPUTER 
("+ Go rTcT TT | 
—-{MemMoRY E-Aosexe |! 
eSnROLE = SICONUROFLERE Tere NOS) | 
TERMINAL ms ts aes 
rae aS aE, eS | 


VO SUBSYSTEMS | 


(1.5 MB/sec) 
UNIBUS 
ADAPTOR | 


2.0 MB/ 

(13.3 MASSBUS ( sec) | 
MB/sec} ADAPTOR | 

FPA=FLOATING POINT ACCELERATOR L 


KA780 CPU MODULE UTILIZATION CHART 


MODULE UTILIZATION KA780 


M8236 


M8233 or M8238 WCS 
M8233 or M8238 OCS e 


aw | ws | os —_ NOTRE RS 
= 
foe] 
NO 
wow 
pairs 


M8232 CLK 
ICL 
M8230 CEH 
M8229 DAP 
M8228 DCP 
M8227 DDP 
M8226 DEP 
M8225 DBP 
M8224 IRC 
7 | M8223 IDP 
M8222 TBM 
M8221 CDM 
M8220 CAM 
M8219 SBH 
M8218 SBL 
M8237 TRS 


@ WHEN NOT INSTALLED USE 
BLANK MODULE 7014103 


TK-8346 


i oe a a 
i 


INSTRUCTION 
BUFFER AND 


he 
SBI - SYNCHRONOUS BACKPLANE INTERCONNECT 


VA - VIRTUAL ADDRESS LINES CLOCK 
PA BUS - PHYSICAL ADDRESS BUS OUTPUT (ama 
MD BUS - MEMORY DATA BUS 


1D BUS - INTERNAL DATA BUS 
CS BUS - CONTROL STORE BUS 


V BUS - VISIBILITY BUS LOCAL 
LSI-11 CP TERMINAL 
UPC - MICROPROGRAM COUNTER AND 8K DLV-11 Rxv-11 [7 Fopy 
MEMORY “1 REMOTE 1 DISK 
GRD- GENERAL REGISTER DATA L_. 
LTERMINAL | 


ROM 
CONTROL 
STORE 


TRAPS AND 
INTERRUPTS 
ARBITRATOR 


POINT 
ACCELERA 


TRANSLATION J-—- ES SUS 
BUFFER { t 
REQUEST LEVELS 
DATA SBI 
! 
B 


CLOCK 
CONTROL 


DIAGNOSTI 
SIGNALS 


CONSOLE 
INTERFACE 


MICRO 
SEQUENCER 


TK-0022 


TO/FROM MEMORY 


INVES VIC 190718 Ndd O8ZV>I 


OL 


SBLB,J 


FROM _TBMK (11:09) 


TIMEOUT | SBLB.J TIMEOUT ADRS (17:02) 


TB ADDRESS 
SBLB,J REGISTER 
siete ias60) PA ADDRESS SBLB,J ADDRESS REG (17:02) SBLE 
; REGISTER SBLA TRANS DATA (15:00) 
SBI BUS SBI B (15:00) 
SBLE RECEIVE DATA (15:00) | xcEIV 
SBLJ ADDRESS REG (17:12, 08:02) 
BYTE 1:0 PAR 
BUS PA (17:12. 08:02) | ADDRESS 
B MUX 
4 SBLC READ DATA (15:11, 07:00) 
< 
i SBLV 
SBLJ ADDRESS REG (11:09) 
ARB OK 
SBLB PA (11:09) ja leo eee 
ioe TR SEL8, 4.2.1 
MUX SBLC READ DATA (10:08) 
SBLC 
BUS MD (15:00) SBLC READ DATA (15:00) 
MD 
susmoevren:oranlsus | eamara | | 
DRIVER 
BUS MD (15:00) WRITE DATA | SBLC WRITE DATA (15:00) 
REGISTER 
SBLA 
FROM SBLF,H IMEOUT ADRS (17:02 
INTERRUPT ICLB IPL ACT (1:0) ae ae 
CONTROL ISR 
LOGIC DECODE SBLN PARITY REG (15:00) 
ae (MISC MAINTENANCE CONDITIONS) 
(MISC ERROR CONDITIONS) 
SBLN 
BUS ID (15:00) iD 
XCEIV SB! 
ERROR MAINTENANCE Cire es 
REGISTER REGISTER 
SBLS REGISTER 
CDM/CAM (G1.G0) BYT(2:0) PAR OD SBLF ID RECEIVE (15:00) ID SBLS ID BUFF (15:00) 
FROM —CDM/CAM (G1.G0) (B3:B0) PAR ODD BUFFER 
CACHE ones 
TBMN BUF UADS, UFS 


FROM TBMN BUF UMCT (3:0) “CODE 
TB CONTROL 


TK-0334 


INVYDVIG N90718 (1dS) SLIA MOT 1OULNOD IgS 


Lt 


UFS 


VADs SBHR SBHR SBHR SBHC 
FROM TBMN BUFF UMCT (3:0) yu CODE | ROM ADR FUNCTION FUNCTION | SBHR FUNCTION CODE (3:0) SBHD 
TB LATCH ROM LATCH SBHC TRANS DATA (31:16) 
BUS SBI B (31:16) 
SBHD RECEIVE DATA (31:16) SB! 
SBHR SBHD REC PAR (7:4) RGEIN, 
FUNCTION 
DECODE 
CONTROL 
LOGIC BUS SBI M (3:0) 
SBHA 
BUS PA (29:18) PAADDRESS | SBHA ADDRESS REG (29:18) SBHB RECEIVE MASK (3:0) 


REGISTER 


TIMEOUT | SBHA TIMEOUT ADRS (29:18) 


ADDRESS 
REGISTER 


MASK 
DECODE 


PA BUS 


SBHA 
ADDRESS 
MUX 


BUS PA (29:18) 


SBHD READ DATA (27:16) (SILO ADRS) 


CNTS 


SBHB 
BUS MD (31:16) SBHB WRITE DATA (31:16) SBHE 
BUS MD BYTE (3:0) MASK | WRITE DATA SBI SILO P (1:0) 
(HIGH FAULT 
SBHD a dis SBI BUS SBI ID (4:0) 
BUS MD (31:16) XCEIV ALERT 
READ DATA UNJAM 
BUS MD BYTE (3:2) PAR BUS REGISTER 
BUS MD BYTE (3.0) MASK | DRIVER he 
SBHJ eae Se REAR TO INTERRUPT 
SBHH SBHA TIMEOUT ADRS (29:18) SANE CONTROL LOGIC 
SBHK SILO DATA (28:18) REQ (7:4) R a 
BUS ID (31:16) ID 
XCEIV 
SBHP 


COMPARATOR 
REGISTER 


MAINTENANCE 
REGISTER 


FAULT/STATUS 
REGISTER 


ICLJ ID RIGHT ADDR (5:0) | jp 


ICLJ 1D RIGHT WRITE CONTROL 


DECODE 


SBHP 


SBHH.J 1D RECEIVE (31:16) 


ID 
BUFFER |SBHP ID BUFF (31:16) * LOW BITS ARE LOCATED ON TRM 


TK-0332 


INVYSVIG 19071" (HES) SLIG HDIH TOYULNOD IgS 


cl 


CAMC 
CAMA CAMP GO WRITE EN H BD: CAMC GO 

FROM tem (11:9) CAMB BLOCK WRITE L WRITE ENABLE L CAMC 

TB DATA : Sugoi 

MATRIX © ee 
Har CAMC PA LATCH (11:3) _JpriveRs\ CAMC PA BUFF (11:3) Site aia Go BURY EAR EW OD re 
LATCH EAMG PARITY ESTCONTOL 


BUS PA (8:3) 


PA BUS 


pass 


BUS PA (29:12) 


CAMB LATCH VALID BIT 
CAMB PA LATCH (29:12) 


PARITY] CAMB TAG PAR (2:0) EV 


CHECK 


Go 
TAG 
MATRIX 


CAM GO TAG PAR (2:0) 


|_| CAM Go TAG (28:12) COKPARATOR 


TO CACHE 


CAMK GO MATCH DATA MATRIX AND 


DIN ODOUT 


| CAME VALID 0 SBI CONTROL 


CAMP 


CAMO GO 
WRITE EN TO CACHE DATA 


WRITE T Campa MATRIX AND 
PULSE | wRITE EN, [ TRANSLATION 
LoGiC BUFFER 


GEN 
CAM F, HJ 
oe SBLR VALID CAMJ VALID 1 
To cact 
CAM G1 TAG (28:12 
CONTROL ( } coMpeaaTOR CAMK G1 MATCH DATA MATRIX AND 
| | _CAMG1TAG PAR (2:0) SBI CONTROL 
BYTE CAML G1 BYT (2:0) PAR EV,OD TO V BUS AND 
CAME PA BUFF (11:3) PARITY SBI CONTROL 
CHECK 
CAMF 
CAMP G1 WRITE EN H ae: CAMF G1 WRITE 
CAMB BLOCK WRITE L ENABLE L 
CAMM 
CAMB 
CP LECL T3:TO L. H CAMM CPT (3:0) L. H 
SBHF REV 
PAR (2:0) DECODER CAMB DISABLE GO B2:80 
: CAMB DISABLE G1 B2:B0 USED TO FORCE READ 
S81 CONTROL PARITY ERRORS DURING 


SBHF REV 
PAR 3 


DIAGNOSTICS 


CAMB BLOCK WRITE L 


TK-0330 


WVYSVIC 19018 XIYLVIN SSAYGGV SJHOVD 


cl 


BUS PA (11:02) 


PA BUS 


CAMP GO WRITE ENH 


D 
ADDRESS 
GAMES) WRITE aE CDMB G1 BYTE (3:0) WP L Ee 


FROM 
CACHE 


MATRIX 


CP LEC (T3:TO) 


COMU 


CDMD,F,J,K CDMR 
Cone. CDMR GO (B3:B0) PAR EVEN, ODD 
PA CDMH ADDR LATCH (11:02) CDMC ADDR LATCH (11:02) PARITY TO V BUS AND 
Sie DRIVERS A Go CHECK SBI CONTROL 
LATCH DATA LOGIC 
oy MATRIX CDM READ DATA GO (31:00) 
DOUT ig CDM RD BYTE PAR GO (3:0) 
wp 
C) 
CDMT 
BUS MD (31:00) 


. COMB GO BYTE (3:0) WPL 


-) COML,M.N,P 
WP 


CDME 


DRIVERS 


CDMR G1 (B3:B0) PAR EVEN, ODD 


CAMK GO MATCH 
A Gl 


PARITY 
DATA CHECK 


MATRIX CDM READ DATA G1 (31:00) 


DIN 
pout| CDM RD BYTE PAR G1 (3:0) 


COME ADDR LATCH (11:02) 


LOGIC 


CDMA BYTE(3:0) PAR BUS MD BYTE (3:0) PAR 


DATA 


CDMA MASK (3:0) H LATCH BUS MD BYTE (3:0) MASK 


CDMU 


CDMU (CPT3:CPTO) 


BUS MD BYTE (3:0) PAR 


TO V BUS AND 
SBI CONTROL 


CDMA WRITE DATA (31:00) | MD BUS MD (31:00) 


TK-0333 


NVYSVIC 190198 XIYLVIN VLVG SHOVS 


vl 


BUS CS (47:42) 


RECEIVERS 


VAMX (29:14) 


FROM 
DATA 
PATHS 


VAMX (13:9, 31) 


TBME 


BUS ID (20:00)} xcveR 


ICLJ ID RIGHT 
AODR (5:0) 


1D 
ICLJ 1D 

CONTR 
RIGHT WRITE. |pccone 


TBMD 


VA (08:02) 
FROM DATA PATH 


TBME REC ID 


(20:00) 


| tame reco | | | |oIN 


PAR (2:0) 


TBMN UMCT (3:0). UAOS, UFS 


TBMA VA MUX (29:14) BUFF 


TBMU ER 
REG 0 (20:00) 


TO TB CONTROL 
LOGIC AND TBMK PA MUX SEL O 


MATRIX 


DOUT TBMF GRPO DATA (29:9) 


TBMC Gi MATCH BUFF 
TBMF GO PAR (2:1) EV. OD TBMT MME BUFF 


TBMF 
PARITY 
CHECK 


TO V BUS LOGIC 


TBMH 
PARITY 
CHECK 


TBMH G1 PAR (2:1) EV. OD 


TBMR SRP1 DATA {29:09} 


TBMH GRP1 DATA (29:9) 


TBMX TRANS DATA {20:00} oe 


TBMT ER REG 1 (20:00) 


TBMD SEL ID MUX 


CAMV PROTECT 
CODE (3:0) 
TBMB PROTECT CODE OK 


TBMB, CAUSE PROT TRAP 


CBHH CUR 
MODE {1:0) rience 


TBMB 


THE SBI CONTROL TBMD VIRT ADRS BUFF A 


(29:12) 


TBMM IPA (08:02) 
TBMH GRP O DATA (11:09) 
TBMH GRP 1 DATA (11:09) 
TBMF VA MUX (11:09) 
SBLB SBI PA (11:09) 


TO PROTECTION TBMC NOT SBI CYCLE 
CODE LOGIC TBMK SEL IPA 


TBMJ 


BUS PA (29:12) 


(29:12) 


TBML IPA DATA IN (29:09) 


TBMM IPA (29:09) 


IPA 
REGISTER 


TBMK PA (11:09) 


TBMK SEL IPA 
CAMU TB GRP 0 MATCH 
CAMU TB GRP 1 MATCH 


BUS PA (08:02) 


TK-0343 


INNVASVIC HOOT XIYLVIN-VLVG YsadSdNG-NOILVISNVYUL 


Gl 


CANP DISABLE G0 (A2:A0) CAMU 


TBMF GRP OWP L Soe ce. non TO V BUS 
(CAMS CO PARITY - LOGIC AND 
CHECK TB REGISTER 0 
VAMX (31, 13:9) 


Go CAMS GRP O PROTECT (3:0)/MODIFY 
TAG ee CAMS GRP 0 VALID 


matrix 2°UT! | | cams GRP O ADRS (30:15) 


FROM 
Wath | |cAMS GRP 0 PAR (2:0) comparaTor|{CAMU TB GRP 0 MATCH 
PATHS 
parity (CAMU TB PAR (1:0) 
DEP VAMX (30:14) CAMR VA MUX (30:15) BUFF 
CAMY 
CAMV PROTECT (3:0) 
DRIVER TBMA VA MUX (30:15) BUFF 
ON TBM 
BUS ID (31:26) CAMV REC 1D (31:26) 
pusippty3 _|_|receivers| CAMV REC PAR 3 
a CAMT GRP 4 PAR (2:0) COMPARATOR oo SHE MATCH 
| | CAMT GRP 1 ADRS (30:15) 
Gi DOUT 
CAMT GRP 1 VALID 
TAG 
MATRIX aa 
CAMT GRP 1 PROTECT (3:0)7 MODIFY 
cor 0) Ev.0p.._ TOVBUS 
CAMP DISABLE GO (A2:A0) _ TOTB y y yes ts sheeted 

Seog TBMT FORCE ERR (2:0) ae ADDRESS eBeDr TEIRESISTERO 
DP CAMP DISABLE Gi (A2:A0) | Mao hices 


CAMU 


TBMF GRP 1 WPL 


CAMP DISABLE G1 (A2:A0) L 


TK-0342 


WVYSVIGC 190718 XIYLVIN-SSAYGGV YAdANG-NOILVISNVYL 


91 


IDPL 
IDPF IDPE IDPD ee a IDPK 
SHF 86 7:0, VAL |SHFB57:0, VAL |SHF 84 7:0,VAL | SHFB37:0, VAL |SHF B2 7:0. VAL |SHFB17:0,VAL |wa 


DMX B2 7:0 


DMX B1 7:0 


DMX BO 7:0 


B7 B1 | BUF BO 
VAL VAL| B1 7:0 V 


BUFFER BYTE 7 BYTE 6 BYTE 5 BYTE 4 BYTE 3 BYTE 2 BYTE 1 BYTE 0 
REGISTER (B7) ippc (BE) ppc (B5) ppc (B4) 1ppB (B3) jppB (B2) ippeB (B1) ippa (BO) ippa 


SHF B7 VAL SHF B6 VAL SHF B5 VAL SHF B4 VAL SHF B3 VAL SHF B2 VAL SHF B1 VAL 


SHF B83 7:0 


INSTRUCTION 
REGISTER 
DECODE 
LOGIC 


IMX BO 7:0 


SHF B5 7:0 SHF 84 7:0 
Pi el 


fe ee 
a ST 
IBA 1 YO Y1 Y2 Y3 
MEMORY DATA BYTE SHIFTER (25810) IDPN 
ES a, BUS MD 07:00 (BYTE 0) 
pT BUS MD 15:08 (BYTE 1)] | MEMORY DATA 
po BUS MD 23:16 (BYTE 2)] | (MD) BUS 


SHF B2 7:0 


BUF B7 7:0 SHF B6 7:0 SHF B1 7:0 SHF BO 7:0 


TK-0299 


WVYSVIG HOO1E 44sd4NE NOILONYLSNI 


LL 


INSTRUCTION 
BUFFER 
REGISTER 


CONDITION 
CODES 


CONTEXT 
(CTX 3:0) 


SRC MODE 


DST MODE 


SEL SRC 


IRCF 


BRANCH 
DECODE 
LOGIC 


SPECIFIER 
DECODE 
LOGIC 


VAX 
EXECUTION 
ADDRESS 
ROM 


PDP-11 
EXECUTION 
ADDRESS 
ROM 


CM EXEC 


MODE MUX 


SPECIFIER DECODE BITS 


BR COND 2:0, VAX 
BR INSTR 


SEL SPC 


VAX DECODE 7:0 
SEL EXEC 


CM DECODE 7:0 
CM MODE (VAX) 


IRCB 


| 
| 
| 
| 
= 


IBUF EN (07:00) 
(CALL = 3) 
SERVICE 
IB STALL, 
ERRORS BUS UPC 
07:00 
DECODE 
ADRS 07:00 
IRCE 
STALL, 
TRAP, 
INTERRUPT, 
TB MISS 


TO 
MICROSEQUENCER 


TK-0490 


NWVYSVIG 190718 3G0040 NOLLONYLSNI 


Sl 


BUS CS [15:13] 


ARITHMETIC SECTION 


BUS CS [63:58] 


UKMX 


sc 


FLOATING POINT OPERANDS 


(SD, EALU EXP, DREG) 


PC 


BUS CS [29:26] BUS CS [41:35] 


RA ADDRESS, 
KMX 03:00, 
ADD/SUB BIT 


UMSC 


SCRATCH PAD REGISTER SETS 


EXPONENT SECTION 


VAMX 31:16 
VA 08:02 TO ARITHMETIC SECTION 
VAMX 15:09 

BUS CS [34:32] 


UPCK 


| 

| 

| BUS CS [34:32] 
J 


BUS CS [25] 


Povae be va] = [vier 


TO/FROM 


ACCELERATOR 


Ce 
TBUF ADDRESS Ral 
INTERFACE 
ADDRESS SECTION 
BUS CS [34:32] 
ae BUS CS [34:32] 


PC 03:00 
BUS CS [95:92] J wx \e 
#1 #2 #4 N 


pont [PAL WAY o 
POINT BUS 


MEMORY 
D NIBBLE SWAP DATA 
BUS CS [91:88] 

INTERNAL 

DATA 


TK-0021 


NVYSVIG 901d HLVd VLVG 


cc 
SBI CLOCK 


STOPPED H 


OSC4XF H 


FREQUENCY GATEDCLK H 


GENERATION | QSC2XF1L START/STOP/STEP [GATEODCLK L | SEQUENCE 
AND OSC2XF2 L CONTROL 


SELECTION 
(CLKM) 


TP(I)H 
freon) = 
Trcic) vee Loe 
cenenator | froux orn -| O°YS* [2 
[frockwe) eT 
[rocco n>} (euKs) [2° 


JUMPERS 


(CLKN) 


(CLKS) 


EXT OSC H 
EXTERNAL OSCILLATOR 


a|x 
TIO 
eS 
x1 x 
o1d 
nw 
o| 3 


x= 
a, 
po) 
= 
ec 
< 
Ee 
wn 


CONTROL 


FAKEFAIL L 
FAKEDEAD L 


BRKMAT L 
FROM MICROSEQUENCER 


FROL 
FRIL 


POWER-UP 
SEQUENCER 
(CLKP) 


FROM PROCEED L SIGNAL 


eUNSe Te STS L SYNCRONIZER 
INTERFACE ay (CL KT). | SOMMIENAB AEN oe 


POWER FAIL FETS 


SOMM L 


INDICATOR 
LEDS 
(CLKJ) 


CNSL RESET L 
QBUS ACLO L 
BAT DCLO HR 
ACK PWR FAIL L 


SEQUENCER 


PSEUDO - ECL 
CLOCK SIGNALS 
TO CPU MODULES 


SBITP H 
SBITP L 
SBIPCLK H 
SBIPCLK L 
SBIPDCLK H 
SBIPDCLK L 


RECEIVER 


| POWER FAIL 


(CLKK, CLKL) 


(CLKA) 


MAINT PF TEST POINT L 


| 
aa Sa, eel 


| — 
| { ela] 
12341 23 4 
DCLO ACLO 
es 
L FROM POWER SUPPLIES ( 
CPU CLOCK DISTRIBUTION ! CPU POWER FAIL SEQUENCER 


ee 


SBITP H 
SBITPL 
SBIPCLK H 
SBIPCLK L 
SBIPDCLK H 
SBIPDCLK L 


TO CPU CLOCK 


DISTRIBUTION | 


SBI DEAD L 


SBI FAIL L 


PS DCLOL 
PS ACLOL 


CPU DCLO L 
CPU ACLO L 

P FAIL INT (1) H 
ACLO OR FAIL H 
SYS INITAL 
SYS INITBL 
SYS INIT H 
UPROG INIT H 


ee es 


TK-O0724 


INNVYSVIG 49018 JAINGOW AVOT9N 


0c 


a \ 
WCS 
WCS WR CYCLE P,R,S,T. WCS]| K,L,M,N E,F,H,J 


[ e 
wor 3 PARITY 32 DATA 32 DATA 32 DATA 
CSA 09:00 
DATA OFC 
SELECTOR nas 
WR SEL _/ ADDRESS 


BUS UPC 


On WCS ADRS 
09:00 


CLK a pay 
O O 


WCS ADRS 12 
WCS ADRS 11 OBES 
HEER 


WCS ADRS 10 


a 
| 
WCSA fi E 
| 
a 
i 
z 


sa ERIE 
ae) 
eee ey 


CS WR (95:64) CS WR (63:32) CS WR (31:00) 


ATA 
ELECTOR 


TO INTERRUPT 
CONTROL LOGIC 


BUS UPC 12 
BUS UPC 11 
WCSA BUS UPC 10 


CLK DELAYED 
BD SEL 7:0 
meue WR SEL 
XCEIV ee 
Ja | 52 


BUS ID 07:00 BUS ID 31:00 


DATA 31:00 


Lo WR DATA 31:00 


TK-0235 


INNVYOVIGC ADOT1E (SOM) SYOLS TOULNOD AISVLINM 


Lo 


PARITY ERROR INDICATORS 
TO TRAPS AND INTERRUPT CONTROL 


PARITY 
CHECKERS 


BUS CS UPAR 2:0 


Cee 


BUS CS UPAR 2:0 BUS CS 95:00 


i feet 


E 3 PARITY 32 DATA 32 DATA 32 DATA 
e@ 
BUS UPC 12 ae ES x re 3 PARITY 32 DATA 32 DATA 32 DATA 


BUS UPC 11 


. a 
|__| ~DATA 
DECODER |——*| setector He 3 PARITY 32 DATA 32 DATA 32 DATA a 


BUS CS 95:00 


a 
5 
C) 


CLK DELAYED . 3 PARITY 32 DATA 32 DATA 32 DATA 


BUS UPC 09:00 


J5 


TK-0243 


INVYDVIGC AD071d (SOd) HOLS TOULNOD WOdUd 


CC 


PROM 
CONTROL STORE 
(PCS) 


WRITABLE 
CONTROL STORE 
(WCS) 


INSTRUCTION 
DECODE 


UPC 07:00 


V BUS 
SERIAL OUTPUT 
SHIFT REGISTER 


V BUS CHANNEL O 


LOGIC 


ECO DISPATCH 06 
USCF 


VARIOUS sien n ) 
cPU UECO REG UPCSV REG MICROSEQUENCER 
CONDITIONS SEQUENCER INPUTS 
LED'S 
FROM FPA FPA OR CIB UPC 12 CLK 
OR CONSOLE USCH - SYNC PULSE 
BREAK 
(CONSOLE MAINT) 
BREAK MATCH 
SEsURN COMPARE c 
DECISION Beery 
POINT BRANCH isde=3) 
RETURN 
Sou BRANCH 
NOP MUX'S 
USTACK REG UPC BREAK REG 
BRANCH 
USUB USCC 
CA MICRO 
BEROBE us ENABLE 


STACK 
(16 X 16) 


WCS 
ADDRESS TO WCS 


DECODE 


UBEN REG 


BRANCH 
INPUT 
SETS 


AND 
CONTROL 


USCA 


USUB REG UJMP REG 


TK-0234 


INVYOVIC HOOTE EAONANOASOYOIIN 


€?¢ 


CNSL RESET 
ROM NOP, UPC12 
CLK CNTRLS 

V BUS CNTRL 

V BUS CLK 


SCP SWITCHES ee V BUS DEL CLK 


ID ADDRS ICLC INTR 
Bi cH, Het V BUS SER DATA PF SIGNALS 


Q BUS 5 
XCVRS 


ID 
INPUTS 


10 BUS ADORS AND DIRECTION 


Q BUS SYNC/CONTROL 


ID BUS DATA 


CLOCKS, ENABLES 


1D BUS 
ADDRESS 


DECODER scialinies SODRS 
TERM- CIBM DO ECODE TERM- 
INATOR CIBR,T,U,V CiBB,J INATOR 


TK-0195 


INVYOVIC 19018 GYVOE JOVAYALNI FTIOSNOO 


vc 


FCT m8289 SLOT 28 t 


FPA CONTROL, SIGN PROCESSOR, | 
EXPONENT PROCESSOR 


EXPONENT 
0 DIFFERENCE 


FPA CONTROL 


1B CONTROL 
OPCODE TO ALL 
CONTROL ROM | FPA LOGI 
SPECIFIERS STORE Nara Cc 
é 512x48 : BUF. 


NEXT ADDRESS 


CS BUS <95:00> 


FAD M8288 SLOT 27 
FRACTION ADDER 


FNM M8285 SLOT 24 
FRACTION NORMALIZER 


FMH/FML M8286/M8287 SLOT 25/SLOT 26 
FRACTION MULTIPLIER 


PRECISION 


1 


LSH 


| 
| 
| 
DOUBLE | 
| 
| 


32 


NIB ory 


MATRIX! MATRIX 


PN, ee 
LP ROMA 'ROMB 


OUTBUF 


BUS FP A <33:00> 
XFER 


BUS FP B <33:00> 
32 


IMX HADRS 
/\ uMATCH 
RLA RLB 
GRA GRB 


uBRK 


32 


| | \ fous 
DRIVERS 
1 SYSTEM ID BUS <31:00> | BUS DFMUX <31:00> (T.S.) 


TK-0538 


INVYSVIG NOOT1"E (Wds) YHOLVYATAIOV LNIOd-ONILVOTS 


KA780 TR AND SYSTEM ID REGISTER JUMPERS 


TR Arbitration Level 


Wire Wrap 
F92M2 to 


F@2Cl 
F@2D1 
FO2E1 
FO2F2 
FO2H2 
FO@2I1 
-- F9232 
I FO2M1 
F@2N1 
FO2P1 
FO2P2 


1 
2 
3 
4 
5 -- I -- == 
6 
7 
8 
9 


~ 
i) 
HHA RHR ee 
! 
i) 


SYSTEM IDENTIFICATION REGISTER (SID) 


31 24 23 19 18 1514 1211 


TYPE NUMBER LETTER PLANT 


ECO LEVEL 


SERIAL NUMBER 


ff jj 


ll 


nn 


rr tt vv 


ee hh kk mm pp ss _ uu 


B vy OB VV =B VW B vv 
A J18 UU A J1l UU A J12 uu OA J13 UU 


System ID Register 
Remove Jumper to Assert Bit 


Bit Jumper 


8 J13 
1 J13 
2 J13 
3 J13 
4 J13 
5 J13 
6 J13 
7 J13 
8 J13 
9 J13 
16 J13 
1l J13 
12 J13 
13 J13 
14 J13 
15 J13 
16 J13 
17 J13 
18 J13 
19 J13 
20 J12 
21 J12 
22 J12 
23 J12 
24 J12 
25 J12 
26 J12 
27 J12 
28 J12 
29 J12 
36 J12 
31 J12 


vv 
TT 
RR 


Zz 
Xx 
Vv 


Signal 


SYSTEM 
SERIAL 
NUMBER 


MFG 
PLANT 


ID 


CPU 
CLUSTER 
ECO 
LEVEL 


SYSTEM 
TYPE 
81-11/788 
§2=? 

03=? 


KA780 WCS JUMPERS 


Optional WCS 
Slot 18 
J11 


NOTES: 
1. Addresses 9-4K are reserved for PCS. 
2. M8233 starting addresses are in 1K increments. 


M8238 starting addresses are in 2K increments and begin on 
even boundaries only. 
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CHAPTER 3 
MICROCODE 


BLANK 


CONTROL STORE FIELD MAP 


* * * S * 
; 15 14 13 12} 11 #10 O98 O08} 07 O6 OS O04} 03 O02 O01 00} 
Wp a pn Bn nn Bn nn pn enn tempore ponmtomas 
‘ EALU i} UMP ‘ 


% * * * * 
' 31 30 29 28! 27 26 25 24! 23 22 21 20! 19 18 17 16}$ 
Wp an re Be pan pn Hn pen te em prnn bmn penn tenn faonn ee. 
+ 4IEK } MSC i VAK{ FEK!SCK} CCK 1 EBMX {| SMX } 
a pe an pn a hn fan pen penn Heme poem anqenatonne 
* eB * * * 
{| 47 46 45 44! 43 42 41 40} 39 38 37 36} 35 34 33 32} 
Wp a hn npn pan penn np ep qn Ha penn pan pons 
;ADS} MCT/CIO i FSi SPO i PCK H 
Wp fan oe an mn pn Hn pan nn pm enn hema fmm peen sé 
* * * & % 
; 63 62 61 60} 59 58 57 S56! 55 54 53 S52} 51 50 49 48} 
Pap mn pnp me mp pn pe re Fn fn men permn om Hemme mean pam mm pe men 
4 

( 


KMX ' SI/ACM } QK H SGN ' 
hahaa Secetnts eeeahel Seteted betas Supe Geen cotentee eoeiet Goatees Samer eee Renee: cette cetetats neeed 


* * * * * 
' 79 78 #%77 #+%176! 75 #74 #%173 #72} 71 #«~70 69 68! 67 66 65 64! 
teat Cette Seteen Seteted Geeta cent ceteten tetetet leeien Ceteten renee cotetel totale Cateaten tetetet tated 
! OT !RMX! BEN ' acr } ALU ' suB } 


¥ * * ¥ 

95 94 93 92; 91 90 89 88; 87 86 85 84; 83 82 81 80} 
nn nnn nea pn n Frm pomn gona tonne 
IBC ' DK ! SHF ' BMX ' AMX $ 
Wn np pn Hn ppm mn $m mn pam pment 
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MICROCODE ROUTINES THAT SUPPORT CONSOLE SOFTWARE 
STARTING ADDRESSES 


“CONSOLE MICRO-CODE" 


;MICRO-CODE ROUTINES TO SUPPORT CONSOLE SOFTWARE. 
;ROUTINES EXPECT DATA IN RXDB, AND IN ID(T1],ID[T2] 
AND THEY RETURN DATA IN TXDB, STATUS IN ID[D.SV], 
3AND ADDITIONAL INFORMATION IN ID[T3]. 

;PC IS USED WHENEVER R15 IS REFERENCED. 

NO EFFORT IS MADE TO SAVE INTERNAL REGISTERS, 


s INFORMATION AND PARAMETERS NEEDED FROM THE CONSOLE, 
sARE LOADED IN ID[RXCS8] AND ID[T1}, ID[T2]. 
;RESULTING DATA IS LOADED IN ID[TXD8] ANDO ID[T3], 
sANO STATUS INFORMATION IS LOADED IN ID[D.SV}. 


sROUTINE: START~ADDRESS: PARAMETERS: (* MEANS SUPPLIED BY CONSOLE) 
7 EXAMINE MEMORY 120 ID(T1}=BYTE/WORD/LONG-PARAMETER # 

: IO[RXDBJ=VIRTUAL ADDRESS * 

’ ID[TXDB}=MEMORY DATA 

° ID{T3]=PHYSICAL ADDRESS 

’ ID({O0.SV]=STATUS-CODE 


DEPOSIT MEMORY 121 ID[T1]=BYTE/WORD/LONG-PARAMETER * 
ID[RXOB]=VIRTUAL ADDRESS * 
1D0[T2]=MEMORY DATA = 
ID[TXO8}=PHYSICAL ADDRESS 
ID{[D.SV]=STATUS-CODE 

EXAM.GEN.REG. 122 ID[RXDB]=REGISTER NUMBER * 
IO[TXO8]=REGISTER DATA 


ee ee 28 26 Ff 20 8 ot @ 


;DEPO.GEN.REG. 123 ID{RXOB)=REGISTER NUMBER * 
; IO([T2J=RESISTER DATA «= 
;EXAM.PROC.REG. 124 ID[RXDB}=REGISTER NUMBER * 
° ID[TXDB)]=REGISTER DATA 
;OEP.PROC.REG. 125 ID[RXDB)]=REGISTER NUMBER * 
; ID[T2]=REGISTER DATA * 

> CONTINUE 127 

>QUAD-CLEAR 129 ID[RXDBJ]=QUAD-ADDRESS * 

> SBI-UNJAM 12A 


30 


Le 


BEN Name UPC<82> UCP<@1> UPC< 88> 

Gg NOP 4) B Gg 

1 Z g ) ALU Z 

2 ROR LA<@1> PSL<C> LA<@8> 

3 C31 g ALU C31 ) 

4 IRC.ROM IRC.ROM IRC.ROM IRC.ROM 

5 IB.O IB.O 

6 ACCelerator ACC UB2 ACC UB1l ACC UB®@ 

7 

8 DATA TYPE = Normal 2 = Field Src Read + ASRC + ASRC + 

VAX =Q+D 3= Addr Src Modify VSRC Q+D 

8 END DPl Read + D Class J Class + 

-11 Modify DM27 

9 IR2-1 g IR<2> IR<1> 

VAX 

9 PC Modes ) SM or DM Dst R 

A REI Mode .lt. 

ASTLVL 
B IB TEST @ = TB Miss 2 = Stall 4) IB IB ERROR + 
1 = Error 3 = Data OK running DATA VALID 

Cc MUL SC.ne.@ D<@#1> D<gO> 

D SIGNS Q<31> D.ne.d D<31> 

E INTERRUPT AC Low Internal Interrupt 
Interrupt Request 

F Decimal ) D<7:8> D<3:9>= 
36-39 68 +, OD 


SNOILONN4A JTEVN3 HONVYS AGOQOUOIN 


ce 


BEN Name UPC<83> UPC<@2> UCP<91> UPC<88> 


16 uTrap Vector uVECT<3> uVECT<2> uVECT<1> uVECT<@> 
11 Last -PSL<FPD> Nested Wr Chk* -Read+ 
Reference Error -Intlk Intlk 
12 EALU CC EALU N EALU Z sc.ne.@g Sign Sre 
13 
14 sc @ = Zero 2 = 1-31 g SC<9:8> SC.gt.@ SC<9:5> 
1 = Neg 3 = .gt.3l -ne.@ -ne.g 
15 ALU1-@ (previous cycle) Rlog ALU<1:4> ALU<@1> ALU<@@> 
Empty -eq.9 
16 STATE7-4 STATE<7> STATE<6> STATE<5> STATE<4> 
17 STATE3- STATE<3> STATE<2> STATE<1l> STATE<@> 
18 D Bytes D<31:24> D<23:16> D<15:8> D<7:9> 
-ne.g -ne.g -ne.@ ene.@ 
19 D3~-@ D<43> D<@2> D<Gl> D< 00> 
1A PSL CC PSL<N> PSL<Z> PSL<V> PSL<C> 
1B ALU CC ALU N ALU Z IR<0> ALU C31 
BEN Name UPC<@4> UPC<83> UPC< 82> UPC<81> UPC< 88> 
1c PSL Mode -~VAMX< 31> -VAMX< 30> -Console -PSL<IS>* Kernel 
Mode -PSL<CM> Mode 
1D Translation PTE Data g TB Miss + TB Miss + 
Test -Valid Aligned Access Viol. lst Modify 
1E 


1F 


(LNOSD) SNOILONNA 3TEVN3a HONVYE AGODOUOIN 


MICROTRAP VECTORS 


Number 


19 
161 
162 
1063 
164 
195 
166 
187 
168 
189 
1GA 
10B 
1gC 
18D 
1GE 
1OF 


Function 


System Initialization 
Unaligned Data Trap 

Page Trap 

Modify Bit 

Protection Violation 
Translation Buffer Miss 
Reserved Floating Operand 
Translation Buffer Parity Error 
Cache Parity Error 
Reserved 

Reserved 

Reserved 

RDS Error 

Timeout or Error Confirm 
Odd Address Error 

Control Store Parity Error 
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MICROCODE MEMORY CONTROL FUNCTIONS 


ooo°o oo oo ooo°o 


— = =A wot at wt A at ah od ot ot 


ah ot ot = 


0 
1 


Abort Ref on Trap? 


tr F T 
bt Ol eh 468 
' 'oNt HIS!IM 
byt Cc! Etat 
Fi/! T! civis 
S'P! N! KIE!S 
t-4+--> 
Olv! R'NIN 
otv! NIN 
o'v! WININ 
0; } 
Ori: be 
O'ivi wi NITY 
Oivi wi wiYly 
OiVilWwy, INt 
Oiv! R! RIYV!Y 
Olvi R} IN'Y 
Olvi RI wivty 
OiV! RIIBIYV!Y 
OlV} RE RININ 
O;VIIRE INIY 
OIVIIR! WIYLY 
0! f] 1 i] i] 
a ’ 4 1 ' 
O! !'HOLD !NIN 
O' 'UNJAM!NIN 
O'P!INVAL!ININ 
O'P! VAL JNIN 
O!PiEXTwRININ 
OP! WwW {NIN 
O; | 1 
O'P! IW oININ 
Ort tot 
O'P! R ININ 
Oo; ! it 
O}P! ISR !N!N 
Oi it tt 
O;P! IR {NIN 
OF} t 4 
Oil; R INN 
1} ; aN 
HI} Ro ININ 
A 


YNuMaAN YS 


222 


=z Z22 2222 <Z2Z <<2Z2< 


z 


z 


z2 


<< << 
<<<< 


<<zZ 


<<z 


2222 


ewww owe } on en eww ene ne 
' 
' 
ewer en en f cn en ee ee ew oe 
! 
we em en en } wn ee ee ew we ee 
t 
t 
t 
' 
t 
' 
1 
t 
! 
| 
t 
! 
! 
t 
| 
| 
t 


2222 


Y = utrap on conaition 
* = utrap on condition uniess MSC/ 
SECOND.REF or RETRY.NO.TRAP 
N = do not utrap on condition 
- = hardware behaviour undefined. 
ucode must prevent condition 
TEST.RCHK 
MEM.NOP 
TEST .WCHK 


WRITE.V.NOCHK 
WRITE.V.WCHK 
LOCKWRITE.V.XCHK 


READ.V.RCHK 
READ.V.NOCHK 


READ.V.WCHK 
KEAD.V.IBCHK 


READ.V.NEWPC 


LOCKREAD.V.NOCHK 
LOCKREAD.V.WCHK 


SBI.HOLD 

SBI .HCLD+UNJAM 
INVALIDATE 
VALIDATE 


EXTWRITE.P 
WRITE.P 


LOCKWRITE.P 


REAO.P 


READ. INT.SUM 


LOCKREAD.P 
ALLOW.IB.READ 


NO MEMORY OPERATION 
DEFAULT: ALLOW I8 READ 


R A (Azany, R=read) 
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GE 


USPO Field 
Hex BUS CS 
Value 41 46 39 38 37 36 35 Scratch Pad Operation 
88-085 B p 4] 4) X X X No operation 


SQ 
fo) 
is] 
_ 
) 
Q 


Load LC ;Address SC93:06 


Q 
~J 
Q 
Q 
b>) 
a 
~ 
od 
rar 


Write RC, RB’ ;Address = SC93:080 


Load LA, LB :Address determined 
by ACN value 


A] 
fo) 
u 
iss] 
| 
we 
Y 
2) 
4 


Load LA ;Address = General 
Register (R@-R7) 


_ 
Q 
t 
~ 
“I 
Q 
2 
— 


— 
fee) 
j 
we 
| 
& 
Q 
— 
~ 
ed 
io) 
Zz 


Write RA, RB’ ;Address determined 
by ACN value 


20-2F 6B 1 4] Load LC ;Address = Temporary 
Register (TO-TF) 
30-3F 1) 1 1 Write RC ;Address = Temporary 
Register (TQ-TF) 
40-4F 1 4) 4) Load LA, LB ;Address = General 
Register (R@-RF) 
50-5F 1 4) a Write RA, RB’ ;Address = General 
Register (R@O-RF) 
66-6F 1 1 A Load LA, LB ;Address = General 
Register (Rl) 
and Write RC ;Address = Temporary 
Register (T@-TF) 
70-7F 1 1 1 Load LC ;Address = Temporary 
Register (T@-TF) 
Write RA, ;Address = General 
RB Register (Rl) 
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«TOC " Machine definition s ACF, ACM, ADS, ALU, AMX" 


ACF /=<71370>, .DEFAULT=0 
NOP=0 
SYNC=1 
TRAP=2 
CONTROL=3 


ACM/=<57355> 
PWR, UP=0 
ABORT=1 
POLY .DONE=6 


ADS/=<47347> 
VA=0 
IBA=1 


ALU/=<69366>, .DEFAULT=0F 
A-B=00 
A-B.RLOG=01 
A-B-1=02 
INST.DEP=03 
A+B41=04 
A+8=05 
A+B. RLOG=06 
ORNOT=07 
XOR=08 
ANDNOT=09 
NOTA=0A 
A+B+PSL.C=08 
OR=0C 
AND=0D 
B=0E 
A=0F 


AMX/=<81380> 
LA=0 
RAMX=1 
RAMX.SXT=2 
RAMX .OXT=3 


s ACCELERATOR CONTROL 


#ACCELLERATOR@DEPENDENT CONTROL FUNCTION 
s;ACCELERATOR MISCELLANEOUS CONTROL 


sRETURN ACCEL TO MONITORING IRD 


sADDRESS SELECT 


z;ALU CONTROL FUNCTIONS 


sINSTRUCTION DEPENDENT 


3A OR. .NOT. B 
7A .XOR. B 

3A AND. .NOT. B 
3eNOT. A 


sA OR. B 
7A AND. B 


sAMX TO ALU 


*RAMX SIGN EXTENDED ACCORDING TO DT 
7RAMX ZERO EXTENDED. OXTCL)=0 
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" Machine definition $ BEN, BMX" 


BEN/=<76372>,.DEFAULT=0 


NOP=0 

Z=1 

ROR=2 

C31=3 
IRC.ROM=4 
IB.0=5 
ACCEL=6 
DATA. TYPE=8 


END.DP1=8 
IR2°1=9 
PC.MODES=9 
REISOA 
SRC.PC=0A 
IB.TEST=0B 


MUL=0C 
SIGNS=0D 
INTERRUPT=0E 
DECIMAL=0F 
UTRAP=10 
LAST.REF=11 


EALU=12 
SC=14 
ALU1-0=15 


STATE7*4=16 
STATE3=-0=17 
D.BYTES=18 
D3-0219 
PSL.CC=1A 
ALU=1B 
PSL.MODE=1C 
TB.TEST=1D 


BMX/=<84382> 


MASK=0 
PC.OR.LB=1 
PACKED.FL=2 
LB=3 

LC=4 

Pc=5 

KMX=6 
RBMX=7 


7BRANCH ENABLE 

3NO BRANCH 

¢ ALU 2 

sLA<1>, PSL<C>, LA<0> 

+ ALU C31, 0 

sOUTPUT OF EXTENDED IRC=ROM 

IB O READY ? 

7;CODE FROM ACCELERATOR 

#(VAX MODE) *, ASRC+VSRC, ASRC+OQ+D 
3 O=-NORMAL, 1=-QUAD OR DOUBLE 

7 2°°FIELD, 3=-ADDRESS 

7(-11 MODE) *, O CLASS, J CLASS+DM27 
s (VAX MODE) *, IR<231> 


#(-11 MODE) *, SM47+SM57+DM474DM57, DST R=PC 


#(VAX MODE) MODE.LSS.ASTLVL, *, * 
#(-11 MODE) SRC R=PC 

3 O--TB MISS, 1°°ERROR 

3 2--STALL, 3°=-DATA OK 

sSC.NE.0, DK<is0> 

7Q<31>, D.NE.O, D<31> 

7AC LOW, INTERNAL INTERRUPT, INT REQ 
70, D BYTE O VALID DIGIT, D2-0 NEG SIGN 
sMICROTRAP DISPATCH VECTOR 

3°FPD, NESTED ERROR, LOW TWO BITS: 

¢ O=“READ INTERLOCK, 1=-READ, READ CHK 
} 2=-WRITE, 3°"READ, WRITE CHK 

sEALU N, EALU Z, SC.NEQ.0O, SS 
7SC<938>.NE.0, SC.GT.0, SC<9235>,NE.0 
sRLOG EMPTY, ALU<130>=20, ALU<1>, ALU<O> 
3 CALU BITS FROM PREVIOUS STATE) 
sSTATE <734> 

#STATE <330> 

sBYTES 3, 2, 1, 0 OF D.NE.O 

#D<330> 

3N,Z,V,C OF PSL 

sALU N, ALU Z, IR<0>, ALU C31 
s-VA<31330>, =CONSOLE, IS+CM, KERNEL 
¢PTE VALID, ALIGNED, QUAD, + 

% O=*-TRANSLATION OK, 1le=WR CHK AND M=0 
3 2-=-ACCESS VIOLATION, 3-=TB MISS 


7BMX TO ALU 

3A 0 IN THE BIT SELFCTED BY SC<4:0> 
7LB UNLESS R=PC, THEN PC 

sPACKED FLOATING 


7D OR @ 
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Machine definition : CCK, CID, DK, DT" 


CCK/=<22320>,.DEFAULT=0 ;CONDITION CODES 


NOP=0 
LOAD.UBCC=1 
SET.V=2 


NmAMXeZeTST.VC.VCE3 


ROR=4 
NZe2ALU.VC.0=5 
NZJALU.VC.VC=6 
CuAMXO0=6 
INST.DEP=7 


CID/=<45342> 
NOP=1 
ACK=5 
CONT=7 
READ.SC=9 
READ, KMX=0B 
WRITE.SC=0D 
WRITE .KMXZ0F 


DK/=<91388>, .DEFAULT=0 
NOP=0 
LEFT2=1 
RIGHT2=2 
DIV=4 


LEFT#£5 
RIGHT=6 
SHF=8 

SHF .FL=9 
ACCEL=0A 
BYTE.SWAP=0B 
Q=0C 
DAL.SC=0D 
DAL.SVZ0E 
CLRSOF 


DT/=<79378>, .DEFAULT=0 


LONG=0 
WORD=1 
BYTE=2 
INST.DEP=3 


sNote $: * = RESERVED OPERATION, "ALU SIGN® AND "AMX SIGN® 


ARE SIZE DEPENDENT 


COMPATIBILITY MODE PSL 


3 88000280 O Ff COS 8 86S SC OS 0822S $B OS4 28S $F SSH SSOHASEf BE HHAK SHA OSCeST HCl BfEFe+ ETB Teeee+ 


ivi 


Fw 08 OO 0 $08 8 00 000000820800 HOO} 28S fF COT SSE TOT EF ERD TASAaMnsaasaaaee+eentocsonvent 


FO 08 00 Oe} O88 88 OO ww 0888S SOF OOO fFOTTE SSCS OOA ASSO} SED W ESS Tes SeSeesee+oeefosaZeeee 


sCONSOLE & ID BUS CONTROL IF FS/1 
#DEFAULT, ALLOW AUTO IB READ 

#SET CONSOLE ACKNOWLEGE FLAG 
sCLEAR CONSOLE MODE 

sREAD ID BUS REG SELECTED BY SC 
sREAD ID BUS REG SELECTED BY UKMX 
sWRITE REG SELECTED BY SC 

sWRITE REG SELECTED BY UKMX 


#DEFAULT, HOLD 

sDOUBLE SHIFT LEFT 

sDOUBLE SHIFT RIGHT 

sIF NOT ALU CRY, SHIFT LEFT 

3 ELSE LOAD FROM SHF 

SSHIFT LEFT 

SSHIFT RIGHT 

3LOAD SHF MUX, INTEGER FORMAT 
7LOAD SHF MUX, UNPACKED FLOATING FORMAT 
#LOAD ACCELERATOR DATA FROM DF BUS 
?REFLECT BYTES AROUND BIT 16 

sLOAD @ THRU DAL 

#LOAD DALISC] 

sLOAD DALCSHF VAL) 

#LOAD ZEROS 


sDATA TYPE 

sCONTROLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT, 
sCONDITION CODE SETTING, AND MEMORY REFERENCES 
s DEFAULT 


sINSTRUCTION DEPENDENT = 
sANY OF ABOVE, OR QUAD/DOUBLE 


; NATIVE MODE PSL | 

3 N { Zz ivictl N 

; N | Zz Ivic N 

3 N | Zz !{viect N 
ee VALIDITY=<V1i>3 N H Zz !ieyci * 

3 AMX SIGN 1 Z.and.C(CALU.eg.0) | V ft C | AMX SIGN 
a eVALIDITY=<V0>3 * { * | * | * | ALU SIGN 

3 ALU SIGN | ALU.eq.0 { 0 | O § ALU SIGN 
peVALIDITY=<V1>3 ALU SIGN | ALU,eq.0 (vic 
eg eVALIDITY=<VO0>3 t | ] | N 

FH Instruction dependent 


vA 


Zz 
Zz 
* 
Zand, (ALU.eq.0) 
ALU.eq.0 
ALU.eg.0 


Z 


oo<x #<a< 


< 


Cc 


C 

Cc 

* 

c 
AMX<0> 

0 


I 
| 
| 
! 
! 
| 
! 
1 
+ 
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" Machine definition 


EALU/=<15:13> 


A=z0 

OR=1 
ANDNOT=2 
B=3 

A+B=4 
A-B=S 
A+1=6 
NABS,.AB=7 


EBMX/=<19318> 


FE=0 
KMX=1 
AMX -EXP=2 
SHF.VAL=3 


FEK/=<24324>, ,DEFAULT=0 


NOP=0 
LOAD=1 


FS/=<42342> 


MCT=0 
CID=1 


TEK/=<31330> 


NOP=0 

ISTR=1 
IACK=2 
EACK=3 


IBC/=<95392>, .DEFAULT=0 


NOP=0 
STOP=1 
FLUSH=2 
START=3 
CLR.0.1=4 
CLR.2.3=5 
BOEST=7 
CLR.0=0C 
CLR.1=0D 
CLR.0-3=0F 
CLR. 1-5.COND=0F 


s EALU, EBMX, FEK, FS, IEK, IBC" 


sEXPGNENT ALU 


7~ABSCA=B) 


2EBMX TO EALU 
?7DEFAULT 


sSHIFT VALUE 


sFE REGISTER CONTROL 
7;DEFAULT, HOLD 


sFUNCTION SELECT FOR 43=46 
ENABLE MEMORY CONTROL 
sENABLE ID BUS AND CONSOLE CONTROL 


sINTFRRUPT AND EXCEPTION ACKNOWLEDGE 


7STROBE INTERRUPT REQUESTS 
sINTERRUPT ACKNOWLEDGE 
EXCEPTION ACKNOWLEDGE 


7IBUF CONTROL FUNCTIONS 
*;DEFAULT 


#7FLUSH IB AND LOAD IBA 


*CLEAR BYTES 0,1 (#11 OPCODE) 
sCLEAR BYTES 2,3 (#11 ISTREAM DATA) 
sTRANSFER BRANCH DISPLACEMENT 
s;CLEAR BYTE 0 (VAX OPCODE) 

s7CLEAR BYTE 1 (VAX SPECIFIER) 
sCLEAR BYTES 0-3 (11 OP & DATA) 
sCLEAR BYTES 1°5 CONDITIONALLY 


me te Ye Te VE 


If THERE IS NO SPECIFIER EVALUATION, 
CLEAR NOTHING. IF A SELF=CONTAINED 
SPECIFIER, CLEAR IT. IF IMMEDIATE, 
ABSOLUTE, OR DISPLACEMENT, CLEAR THE 
ISTREAM LITERAL. 
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1D. ADDR/=<633:58> 


=e 


" Machine definition $ 
ID BUS 

IBUF=0 3RD 

DAY. TIME=1 7; RD+WR 

SYS.ID=3 3RD 

RXCS=4 sRD+WPR 

RXDB=5 37RD 

TXCS=6 ?RD+WR 

TXDB=7 3 WR 

DQ=8 

NXT,.PER=9 3 WR 

CLK.CS=0A 7RD+hR 

INTERVAL=0B 37RD 

CES=0C 3;RD+WR 

VECTOR=0D sRD+hWR 

SIR=0E sKkD+WR 

PSL=0F sRD+WR 

TBUF=10 

TBERO=12 

TBER1=13 

ACC,0=14 

ACC.1=15 

ACC.2=16 

ACC.CS=17 

SILO=18 

SB1.ERR=19 

TIME.ADDR=1A 

FAULT=18 

COMP=1C 

MAINT=1D 

PARITY=1E 

USTACK=20 

UBREAK=21 


wCS.ADDR=22 
WCS.DATA=23 


ID.ADDR, J" 


ADDRESS 

#SPECIFIER/LITERAL DATA FROM IB 
sCURRENT TIME OF DAY... 

3 MUST READ UNTIL STOPS CHANGING 
sSYSTEM IDENTIFICATION 

7CONSOLE RECIEVE CONTROL/STATUS 
sCONSOLE RECIEVE DATA BUFFER 

# (TO-ID REGISTER) 

sCONSOLE TRANSMIT CONTROL/STATUS 
CONSOLE TRANSMIT DATA BUFFER 

+ (FROM“-ID REGISTER) 

#DATA PATH D/Q REGISTERS (MAINT ONLY) 
s INTERVAL CLOCK NEXT PERIOD REGISTER 
?INTERVAL CLOCK CONTROL/STATUS 
sCURRENT INTERVAL COUNT 

7CPU ERROR/STATUS 

sEXCEPTION & INTERRUPT CONTROL 
sSOFTWARE INTERRUPT REGISTER 
#PROCESSOR STATUS LONGWORD 
sTRANSLATION BUFFER DATA 

#TB ERROR/STATUS 0 

#TB ERROR/STATUS 1 

s ACCELERATOR REGISTER #0 
sACCELERATOR REGISTER #1 
s;ACCELERATOR REGISTER #2 

s ACCELERATOR CONTROL/STATUS 
sNEXT ITEM FROM SBI HISTORY 

7SBI ERROR REGISTER 

7SBI TIMEOUT ADDRESS 
sFAULT/STATUS 

7SBI SILO COMPARATOR 

3SBI MAINTENANCE 

sCACHE PARITY 

sMICROSTACK 

3MICRO BREAK 


sWRITING WCS COUNTS ADDRESS 
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71D BUS ADDRESSES CONTINUED, 


CREF 


J/=<1220>, .NEXTADDRESS 


«NOCREF 


POBR=24 
P1BR=25 
SBR=26 
KSP=28 
ESP=29 
SSP=2A 
USP=2B 
Isep=2c 
FPDA=2D 
D.SV=2E 
Q.SV=2F 
TO=30 
T1=31 
T2=32 
T3=33 
T4=34 
T5=35 
T6=36 
T7=37 
T8=38 
T9=39 
PCBB=3A 
SCBB=3B 
POLR=3C 
PILR=30 
SLR=3E 


ADDRESSES 


24e3F ARE RAM LOCATIONS 


#PROCESS SPACE 0 BASE REGISTER 
#PROCESS SPACE 1 BASE REGISTER 
*SYSTEM SPACE RASE REGISTER 
sKERNEL STACK POINTER 

zEXEC STACK POINTER 
SUPERVISOR STACK POINTER 
*USER STACK POINTER 

INTERRUPT STACK POINTER 


#GENERAL TEMPS 


7PROCESS CONTROL BLOCK BASE 
#SYSTEM CONTROL BLOCK BASE 

sPROCESS 0 LENGTH REGISTER 

#PRUCESS 1 LENGTH REGISTER 

*SYSTEM LENGTH REGISTER 


#NEXT MICRO WORD ADDRESS 


(LNOO) SNOILLINIS3S0 G1314 NOY TOHLNOD 


Ay 


TOC 


KMX/=<63358> 


=e 


eFF=12 
eFFOO=13 
e1E=14 
o3F=15 

o /F=16 
o7=17 
eF=18 
210=19 
oFFE8=1A 
oFFFO=1B 
eFFF8=1C 
e20=1D 
e30=1E 
ei8=1F 
»3FF=20 
C=21 
eD=22 
e1F=23 
eiF00=24 
eB0=25 
-£003=26 
27C=27 
eFFE0O=28 
~60=29 
SPARE=2A 
eOFCF=28 
2 4000=2C 


Machine 


definition : KMx® 


sCONSTANTS OR # FROM FK 

2#8 FROM FK 

3#1 FROM FK 

3#2 FROM FK 

7#3 FROM FK 

7#4 FROM FK 

#SPECIFIER 1 CONSTANT 

sSECIFIER 2 CONSTANT (#11 MODE) 
7 OR ZEROS (VAX MODE) 

7SC(9:0) FROM FK 

78 = 3Fs CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MODE) 
DECIMAL VALUE OF CONSTANT 


320 CAF,JL,MH) 

3160 CAF,JL) 

252 CAF) 

340 CAF) 

364 (AF,JL,MH,TF) 

380 (AF ,MB) 

3? (TF) *#**MACHINE@DEPENDENT!!! 
3239 (JL) 

3128 CAF ,JL,MH,TF) 


7732768 (CAF) 
3255 (MH,TF) 


330 CAF) 

363 (MH,AF,TF) 
$127 

37 CAF ,MH) 

315 (MH,CM,AF,TF) 
316 (MH,AF,JL,TF) 
3224 (MR,TF) 

7716 (CM,JL,TF,MH) 
7-8 (CM,TFE ,MH) 
732 (CM,JL,MH,TF) 
348 (CM,AF,MH,TF) 
724 (MH,AF,TF) 
#1023 (CM) 

712 (CM,JL,TF,MH) 
713 (TF) 

331 CAF ,JL,MH,TF) 


77936 (JL,MH) 
7176 (MH) 


; (CM) 
7124 CAF) 
3°32 (JL) 
796 (TF) 
2? (JL) 
7? (TF) ****MACHINE=DEPENDENT! £ 
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eFFF1=2D 
ei9=2E 
oF FF9=2F 
eFFFF=30 
~88=31 

2 3030=32 
eF0=33 
2C0=34 
26235 
29=36 

oF FF6=37 
oF FF5=38 
01 A=39 
o24=3A 
eiB=3B 
eFFFC=3C 
«A=3D 

e 7E=3E 
SPARE=3F 


CAF) ****MACHINE=DEPENDENT! ! 


(AF) 

CAF) 
(MH,JL,TF) 
(AF) 

(TF) 

(TF) 
(TF,MH) 
(CM,JL,TF) 
(CM) 

(CM) 

(CM) 
(CM,AF,TF) 
(CM,MH) 
(CM,AF,TF) 
(CM, TF ,MH) 
(AF ,MB) 
(AF,TF) 
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MEM,NOP=02 

TEST. WCHK=04 

WRITE. V.NOCHK=0A 
WRITE. V.WCHK=0C 
LOCKWRITE.V.XCHK=0E 


«TOC * Machine definition : MCT, MSC" 
MCT/=<47342>, .DEFAULT=3E sMEMORY CONTROL 
TEST.RCHK=00 3TEST TBUF WITH READ CHECK 


#NEITHER CPU NOR IB GETS MEM CYCLE 
sTEST TBUF WITH WRITE CHECK 
sWRITE, INHIBIT TRAPS 

sWRITE, NORMAL VARIETY 

SINTERLOCK WRITE, VIRTUAL ADDRESS 


READ.V.RCHK=10 SREAD, NORMAL VARIETY 

READ. V.NOCHK=12 #READ, INHIBIT TRAPS 
READ.V.WCHK=14 sREAD FOR MODIFY 

READ.V.IBCHK=16 #READ, CHECK CONTROLLED BY IBUFFER 
READ. V.NEWPC=18 7BEGIN NEW INSTRUCTION STREAM 


LOCKREAD.V.NOCHK=1A 
LOCKREAD.V.WCHK=1C 
SBI.HOLD=20 
SBI.HOLD+UNJAM=22 
INVALIDATE=24 


CHK .FLT.OPR=02 
CHK .ODD.ADDR=03 
IRD=04 

LOAD. STATE=05 
LOAD. ACC.CC=06 
READ. RLOG=07 


3 DATA GOES TO INSTRUCTION BUFFER 
sINTERLOCK READ, INHIBIT CHECK 

7 INTERLOCK READ, NORMAL VARIETY 
sSTOP ALL SBI ACTIVITY 

sRESET SBI 

sCLEAR CACHE ENTRIES 


VALIDATE=26 sMICRODIAGNOSTIC FORCE VALID 

EXTWRITE.P=28 sEXTENDED WRITE TO CLEAR MOS ERRORS 

WRITE,P=2A sWRITE, PHYSICAL 

LOCKWRITE,P=2E sINTERLOCK WRITE, PHYSICAL 

READ. P=32 #READ, PHYSICAL 

READ. INT.SUM=36 sINTERRUPT SUMMARY READ 

LOCKREAD.P=3A sINTERLOCK READ, PHYSICAL 

ALLOW. IB.READS3E sGIVE IB A CYCLE IF IT WANTS ONE 
MSC/=<293 26>, .DEFAULT=0 

NOP=0 #DEFAUL1 

CHK.CHM=01 sCREATE NEW PSL FOR CHM 


SUTRAP IF ALU<15>=1, ALU<1437>=0 
sTHIS STATE IS INSTRUCTION DECODE 


#TAKE CONDITION CODES FROM ACCELERATOR 
7(AND POP RLOG STACK) 


CLR.FPD=08 sCLEAR PSL<FPD> BIT 

SET.FPD=09 7SET SAME 

CLRNEST.ERR=0A 7CLR NESTED ERROR FLAG IN CPU STATUS 
SET. NEST. ERR=0B #SET SAME 


SECOND.REF=0C 
RETRY.NO.TRAP=0D 
RETRY .TRAP=0E 
INH. CM.ADDR=0F 


3O0F UNALIGNED DATA REFERENCE 

sAPPLY SAVED CONTEXT, INHIBIT TRAPS 
gAPPLY SAVED CONTEXT TO THIS REF 
sALLOW USE OF FULL 32=BIT ADDRESS 
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«TOC " Machine definition s PCK, QK, RAMX, RBMX* 
PCK/=<34332>, .DEFAULT=0 7;ADDRESS COUNT CONTROL 
NOP=0 3;DEFAULT 
PC.VA=1i 
PCLIBA=2 
VA+4=3 7 VAWVAt4 
PC4+1i=4 7PC.PC+1 
PC+2=5 7 PC..PC+2 
PC+4=6 3 PC..PC+4 
PC+N=7 sPCULPC4#N, N IS DETERMINED BY INSTR BUFFER 
QK/=<54351>, .DEFAULT=0 
NOP=0 sDEFAULT, HOLD 
LEFT2=1 ;DOUBLE SHIFT LEFT 2 
RIGHT2=2 sDOUBLE SHIFT RIGHT 2 
LEFT=5 
RIGHT=6 
SHF=8 3LOAD SHF, INTEGER FORMAT 
SHF .FL=9 37LOAD SHF, UNPACKED FLOATING FORMAT 
DEC.CON=0A ;DECIMAL CONSTANT = 6°S IN EACH NIBBLE 
?7FOR WHICH ALU CRY OUT IS FALSE 
ACCEL=0B 3LOAD ACCELERATOR DATA FROM DEF BUS 
D=0C 
ID=0E #LOAD ID BUS 
CLR=0F #LOAD ZERO 
RAPX/=<77377>, .DEFAULT=0 sDATA PATH MIXER TO AMX 
D=0 3DEFAULT 
Q=1 
RBMX/=<77:277> 3DATA PATH MIXER TO BMX. SAME BIT AS RAMX 
Q=0 
D=1 
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eTrac " Machine definition : SCK, SGN, SHF, SI, SMX" 


SCK/=<23323>,.D0EFAULT=0 
NOP=0 
LOAD=1 


SGN/=<50348>, ,.DEFAULT=0 

NOP=0 

LOAD,.SS=1 
SS.FROM.SD=2 
NOT.SD=3 
SD.FROM.SS=4 
SS.XOR.ALU=5 
ADD.SUB=6 
CLR.SO+SS=7 


SHF/=<87385>, .DEFAULT=0 
ALU=0 
LEFT=1 
RIGHT=2 
ALU.DT=3 
RIGHT2=4 
LEFT3=5 


S1/=<57355>, .DEFAULT=3 


DIVD=0 
ASHR=1 
ASHL=2 
ZERO=3 
; SPARE=4 
DIV=5 
MUL+=6 
MUL@=7 


SMX/=<17216> 
EALU=0 
FE=1 
ALU=2 
ALU, EXP=3 


#SC REGISTER CONTROL 
s#DEFAULT, HOLD 
#LOAD SMX<09300> 


#SIGN CONTROLS 

*DEFAULT 

7SS.ALU<15> 

7SS.SD 

7SD.NOT SD 

7SD.SS 

#SDLALU<15>, SSSS.XOR.ALU<15> 
*SD.ALU<15>, SS.SS.XOR.ALU<K15>.XOR.IR<1> 
7CLEAR BOTH 


ALU SHIFTER CONTROLS 

*DEFAULT, SHFOALU 

*SHF.ALUCL1), INSERT SI CNTL 
#SHFJALUCR1), INSERT SI CNTL 
#SHFLALUCDT: LO,L1,L2,L3), INSERT 0 
*SHF.ALUCR2), INSERT SI CNTL 


3 SHF.ALU(L3) 

sSHIFT INPUT CONTROLS 

; SHF D Q 

H i) - o 

; PSL<N> Q31 ALU C31 
3 ALU 31 Q0 Q31 

H 0 0 D31 

; 0 0 0 

; Q31 Q31 ALU C31 
; 0 ALU 0,1 0 

; 1 ALU 0,1 1 


#MIXER TO SC 
7EALU <930> 
7FE<930> 

7 ALU<09300> 
sALU<K14307> 
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«TOC , Machine definition s SPO, SPO.AC, SPO.ACN, SPO.ACNi1, SPO.R" 


SPO0/=<41335>,.DEFAULT=0 
NOP=0 
LOAD.LC.SC=6 
WRITE.RC.SC=7 


SPO,AC/&=<41338> 
LOAD. LAB=1 
LOAD.LA=2 
WRITE.RAB=3 


SPO.ACN/=<37335> 


SP1.SP1i=0 
SP2.SP2=1 
SP2.SPi=2 
PRN=3 
PRN+1=4 
sc=5 
SP1+1=6 


SPO.ACN11/=<37335> 


SRC.SRC=0 
DST.DST=1 
DST.SRC=2 
SRC.SRC=3 
SRC.OR.1=4 
S8C=5 


=e 


SPO.R/=<41339> 
LOAD.LC=2 
WRITE.RC=3 
LOAD.LAB=4 
WRITE.RAB=5 
LOAD. LAB1 .WRITE.RC=6 
LOAD.LC.WRITE.RAB1=7 


#SCRATCH PAD OPCODE, 7 BITS 
7 DEFAULT 

#LOAD LC, ADR=SC(03300) 
*WRITE RC, ADR=SC(03300) 


74 FUNCTION BITS OF SPO FIELD 
#LOAD LA, LB FROM RCACN) 
7LOAD LAJRN, HOLD LB 

sWRITE RA, RB CACN) 


7AC NUMBER IN SPO FIELD 


3VAX MODE RA RB 

Hi SPi R SP1 R 

31 SP2 R SP2 R 

32 SP2 R SP1 R 

7 PRN PRN 

74 PRN+1 PRN+1 

75 SC<03300> SC<03:00> 
H SP1 Pl SP1 R+1 

s;AC NUMBER IN SPO FIELD == 11 MODE 

3-11 MODE RA RB 

; 0 SRC R SRC R 

; 1 DST R DST R 

H 2 DST R SRC R 

; 3 SRC R SRC R 

; 4 SRC R .OR. 1 SRC R .OR. ft 
3 5 SC<03300> SC<03300> 


*SCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR 
sLOAD LC, ADR=SPO.RN 

*WRITE RC 

3LOAD LA, LB 

*WRITE RA, RB 

LOAD LA, LBER1}), AND WRITE RCERNJ 

LOAD LCCRN), AND WRITE RA, RBER1] 
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. Machine definition s SPO.RAB, SPO.RC, SUB, VAK®" 


SPO.RAB/=<38335> 


RO=0 
R1=1 
R2=2 
R3=3 
R4=4 
R5=s5 
R6=6 
R7=7 
AP=0C 
FP=0D 
SP=0E 
RiS=0F 


SPO.RC/=<383 35> 


TO=0 

Ti=1 

T2=2 

T3=3 

T4=4 

T5=5 

T6=6 

T7=7 
LC.SV=8 
VA.SV=9 
PTE.VA=0A 
PTE.PA=0B 
PC.SV=0C 
SC.SV=0D 
VA.REF=0E 
MBIT. VA=0F 
PTE.MASK=0F 


SUB/=<653:64>, ,.DEFAULT=0 


NOP=0 
CALL=1 


RET=2 


SPEC=3 


VAK/=<25325>, .DEFAULT=0 


NOPs0 
LOAD=1 


#RA/RB LOCATIONS 


ARGUMENT LIST POINTER 

STACK FRAME POINTER 

STACK POINTER 

PC, TO SOFTWARE, SCRATCH TO UCODE 


7R12 
3R13 
3R14 
7R15 


#RC LOCATIONS 


#MEM MGMT SAVES LC HERE 


#SUBROUTINE CONTROL 

# DEFAULT 

#PUSH UPC OF THIS MICROINSTRUCTION 
3 ONTO USTACK 

7"OR*® TOP OF USTACK TO UPC 

3 AND POP USTACK 

#REPLACE LOW 8 BITS OF NEXT 

3 UPC WITH SPECIFIER DECODE FROM 

% INSTRUCTION BUFFER 


7DEFAULT 
3LOAD VA 
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Machine definition $ Validity checks" 


eSET/VO=<.NOT(<NATIVE>] > 
eSET/V1IS<NATIVE> 
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eSET/WCSR1IL=1000 
eSET/WCSR1IH=113F 


eSET/WCSR2L=1200 
eSET/WCSR2H=17FF 


oSET/WCSR3L=1800 


eSET/WCSRSH=1BFF 


; 1c00 


1FFF 


Macro definition : Regions" 
3 peer ewroeef eee oaseeee sevens aeseaueee 4 
3: Of Ok I J 
st I ! 1 
st t | ! 
, | J t | 
r | 1 to ft PCS ! 
, | I | t 
- | | 1 ! 
| t { J 
3 | 4095 1 4k | ] 
3 ¢ eee esse} oenaefoweecew2wee Fes ereenewows 
3 1 4096 | 4k | { 
at i | ! 
et [ to | DEC’S WCS region ! 
| | | | 
- | 6143 | 6k | | 
: Poewmeserefs eevee oesrevasr en evaeeesauawen+ 
; | 6144 | 6k I I 
zo] I I | 
| | to | User or G&H WCS t 
| | I ! 
3 | 7167 | 7k I 1 
3 Peeecazese foe ee feavensee2reev ee eee eeeeu+} 
3; t 7168 | 7k I 1 
- \ ' 1 
a | 1 to | User wCs { 
a | | t t 
7 | 6191 1 8k I | 
3 Peewee aanfsoewefovesewewesrecenoeveurnee+ 


Note 


1140 to LiFF is 
the FPLA trap 
address region 
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ALUL@-1 
ALU.O0(A) 
ALU_0+4D 
ALU_O+D+1 
ALUW0+K () 
ALUWO+K(] +1 
ALU_O+LB+4+1 
ALU.W0+LC 
ALULO+LC+1 
ALU..O+MASK41 
ALU.0+0 
ALU.O0+Q+1 
ALU.O=D 
ALU.0-De1 
ALUWO0-K[] 
ALUWO-K (J=1 
ALU.O0-LB 
ALULO@LC 
ALULO#-LC#=1 
ALUL0=Q 
ALULO0-Q-1 
ALUWOCID 
ALULOE]LC 
ALU.D 

ALU..0(8B) 
ALUWD+K(C) 
ALULD+K() +1 
ALU.D+K() .RLOG 
ALU.D+LB 
ALUTD+LC 
ALULD+LC+1 
ALU.D+LC+PSL.C 
ALU.D+Q 
ALUuD+Q41 
ALU..D+04PSL.C 
ALU.~D+RLOG 
ALULD-K[(] 
ALU.DeK (J 1 
ALU.D-LB 
ALU.D=L8.RLOG 
ALU.D=LC 
ALU.D-LC=1 
ALU.D=Q 
ALUWD-Q=1 
ALU_D.OXT(} 
ALULWD.OXTLI+KL) 
ALULD.OXT[]4+LC 
ALU.D.O0XT[] +0 
ALULD.OXTL) -K(] 


Macro definition 


: Register transfer macros" 


"AMX/RAMX.OXT,DT/LONG, ALU/NOTA" 
“AMX/RAMX.OXT,DT/LONG,ALU/A" 
"AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A+B" 
"AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A+B+1" 
"KMX/@1,BMX/KMX ,APX/RAMX.OXT,DT/LONG, ALU/A+B" 
"KMX/@1,BMX/KMX ,AMX/RAMX,OXT,DT/LONG,ALU/A+B+1" 
"AMX/RAMX.OXT,DT/LONG, BMX/LB,ALU/A+Bt+1" 
"AMX/RAFX.OXT,DT/LONG, BMX/LC,ALU/A+B" 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/A+B+1" 
"AMX/RAMPX.OXT,DT/LONG, BMX/MASK,ALU/A+B+i" 
"AMX/RAMX.OXT,DT/LONG, RBMX/0,BMX/RBMX,ALU/A+B" 
"AMX/RAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A+B+1i" 
"AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A=B" 
"AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A=B=1" 
"AMX/RAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A=B" 
"KMX/@1,BMX/KMX ,AMX/RAMX.OXT,DT/LONG,ALU/A=B=-1" 
"AMX/RAMX.OXT,DT/LONG, BMX/LB,ALU/A=B" 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/A=B" 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/SA=B=1" 
"AMX/RAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A~B" 
"AMX/RKAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A=B=1" 
"ALU/@1,AMX/RAMX.OXT, LONG, BMX/RBMX,RBMX/D" 
"ALU/@1,AMX/RAMX.OXT,LONG,BMX/LC" 
"RAMX/D,AMX/RAMX,ALU/A" 

"RBMX/D,8MX/RBMX,ALU/B" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A+B" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A4+B+1" 
"AMX/RAMX,RAMX/D,KMX/@1,BMX/KMX ,ALU/A+B.RLOG" 
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A+B" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B" 
"RAMX/D,AMX/RAMX,BFX/LC,ALU/A+R41" 
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/A+B+PSL.C" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A+B" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A+B+1" 
"ALU/A+B+PSL.C,AMX/RAMX , BMX/KBMX ,RBMX/Q,RAMX/D" 
"ALU/A+B,AMX/RAMX,RAMX/D,BMX/0,¥SC/READ.RLOG" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A=B" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A=B=1" 
"RAMX/D,AMX/RAMX ,BMX/LB,ALU/A=B" 
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A=B,.RLOG" 
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/A=B" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A=B=1" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A=B" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/KBMX ,ALU/A=B=1" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,ALU/A" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A+B" 
"ALU/A+B,AMX/RAMX.OXT,DT/@1,RAMX/D,BMX/LC" 
"“ALU/A+B,AMX/RAMX.OXT,DT/@1,RAMX/D,BMX/RBMX,RBMX/Q" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A=B" 
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ALU.D.OXT(] <Q 
ALU.D.OXT(].AND.K{) 
ALULD.OXTC] .ANDNOT. KO) 
ALU_D.OXTE£].OR.Q@ 
ALU.D.AND.KO] 
ALU.D.AND. MASK 
ALU_D.ANDNO1.K(] 
ALU..D.ANDNOT.MASK 
ALU.D.ANDNOT.Q 
ALU.D.OR.K[] 
ALU.D.OR.LC 
ALU.D.OR.OQ 
ALU.D.OR.RC() 
ALU.D.ORNOT. MASK 
ALU.D.SXT(J 
ALUWD.SXTCI+K0) 
ALU.D.SXT[]+Q 
ALULD.SXT(].ANDNOT.KI) 
ALU.D.SXT() .AND.KO) 
ALU_D.XOR.KO] 
ALU..D.XOR.LC 
ALU.D.XOR.Q 
ALU.D.XOR.KRCOI 
ALU..D.XOR.R(J 
ALU.D(JK(] 
ALU.D([]LB 
ALUWDCILC 

ALU.D[1Q 

ALU.WK (J 

ALUJLA 

ALULLAtK [) 
ALULLAt+K(] +1 
ALUJLA+K(] .RLOG 
ALU.LA+LB 
ALUJLA+LC 
ALUJSLAtLC+1 
ALUJLAt+LC+PSL.C 
ALULLAtQ 

ALULLA=D 
ALULLA=De1 
ALULLA=KT] 
ALU.LAK[}-1 
ALULLA-K().RLOG 
ALUJLA=LC 

ALU.LA=Q 
ALU.LA~Q=1i 
ALU.LA.AND.KL) 
ALU.LA.AND.LC 
ALULLA.ANDNOT.KCJ 
ALUWLA.ANDNOT.MASK 


"RAMX/D,AMX/RAMX.OXT,DT/@1,RBMX/Q,BMX/RBMX,ALU/A=B" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/82,8MX/KMX,ALU/AND"* 
"ALU/ANDNOT,AMX/RAMX.OXT,DT/@1,RAMX/D,BMX/KMX ,KMX/@2" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,BMX/RBMX,ALU/OR" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/AND" 
"RAMX/D,AMX/RAMX ,BMX/MASK , ALU/AND" 

"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/ANDNOT" 
"RAMX/D,AMX/RAMX »BMX/MASK,ALU/ANDNOT" 
"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX ,ALU/ANDNOT" 
"RAMX/D,AMX/RAMX -KMX/@1,BMX/KMX,ALU/OR" 
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/OR" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/OR®" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/OR" 
"RAMX/D,AMX/RAMX,BMX/MASK,ALU/ORNOT" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A" 

"RAMX/D,AMX/RAMX «SXT,DT/@1,KMX/@2,BMX/KMX ,ALU/A+B" 
"RAMX/D,AMX/RAMX «SXT,DT/@1,8MX/RBMX ,ALU/A+B" 
"RAMX/D,AMX/RAMX .SXT,DT/@1,ALU/ANDNOT, BMX/KMX,KMX/@2" 
“RAMX/D,AMX/RAMX .SXT,DT/@1,KMX/@2,BMX/KMX,ALU/AND" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/XOR" 
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/XGR" 

"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX ,ALU/XOR" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/XOR" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LAB,SPO.RAB/@1,BMX/LB,ALU/XOR" 
"RAMX/D,AMX/RAMX ,KMX/@2,BMX/KMX,ALU/Q@1" 
"ALU/@1,AMX/RAMX,RAMX/D,BMX/LB" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/Q1" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/@1" 
"KMX/@1,BMX/KMX,ALU/B" 

"AMX/LA,ALU/A" 

"AMX/LA,KMX/@1,BMX/KMX,ALU/A+B" 
"“ALU/A+Bt1,AMX/LA,BMX/KMX,KMX/8@1" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A+B,RLOG" 
"AMX/LA,BMX/LB,ALU/A+B" 

"ALU/A+B,AMX/LA,BMX/LC" 

“ALU/A4+B+1,AMX/LA,BMX/LC" 
"ALU/A+B4PSL.C,AMX/LA,BMX/LC" 
"ALU/A+B,AMX/LA,BMX/RBMX ,RBMX/Q" 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A=B" 
“AMX/LA,RBMX/D,BMX/RBMX,ALU/A~B=1" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A=B" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A~B=1" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A*B.RLOG" 
"ALU/A=B,AMX/LA,BMX/LC" 
“ALU/A=B,AMX/LA,BMX/RBMX ,RBMX/Q" 
"ALU/A=B=1,AMX/LA,BMX/RBMX ,RBMX/Q" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/AND" 
“ALU/AND,AMX/LA,BMX/LC" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/ANDNOT" 
"AMX/LA,BMX/MASK,ALU/ANDNOT" 
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ALULLA.OR.KL) "ALU/OR,AMX/LA,BMX/KMX ,KMX/@1" 

ALULLA.XOR.LC "AMX/LA,BMX/LC,ALU/XOR" 

ALUJLALID "AMX/LA,RBMX/D,BMX/RBMX,ALU/@1" 

ALUJLACILB "AMX/LA,BMX/LB,ALU/@1" 

ALU.LA([JQ "AMX/LA,RBMX/Q,BMX/RBMX,ALU/@1" 

ALU.LB "BMX/LB,ALU/B* 

ALU.LC "BMX/LC,ALU/B" 

ALU.NOT.D "ALU/NOTA, AMX/RAMX,RAMX/D" 

ALU.NOT.KU) "BMX/KMX ,KMX/@1,ALU/ORNOT,AMX/RAMX oOXT,DT/LONG" 
ALULNOT.RCOC) "SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,AMX/RAMX.OXT,DT/LONG, ALU/ORNOT* 
ALU.PACK.FP "BMX/PACKED.FL,ALU/B" 

ALUJPC "BMX/PC,ALU/B" 

ALU.Q@ "RAMX/Q,AMX/RAMX ,ALU/A" 

ALU.Q(B) “RBMX/Q,BMX/RBMX,ALU/B" 

ALU.Q+K() "RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A+B" 

ALUWO+K() +1 "ALU/A+B+1,AMX/RAMX,RAMX/Q,BMX/KMX ,KMX/@1" 

ALUWQ+LB "RAMX/Q,AMX/RAMX,BMX/LB,ALU/A+B" 

ALU.O+LB+1 "RAMX/Q,AMX/RAMX,BMX/LB,ALU/A+B+i" 

ALUQQ+LC "RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B" 

ALULQ+tLC+1 "ALU/A+B4+1,AMX/RAMX,RAMX/Q,BMX/LC" 

ALU.Q+LC+PSL.C "ALU/A4+B+PSL.C,AMX/RAMX ,RAMX/Q,BMX/LC" 

ALU.Q+MASK "ALU/A+B,AMX/RAMX, RAMX/Q,BMX/MASK" 

ALU.Q=D "RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX ,ALU/A=B" 

ALU.Q=D=1 "ALU/A=B=-1,AMX/RAMX,RAMX/Q,BMX/RBMX ,RBMX/D" 
ALU.O-K[() “RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B" 

ALU.O=LB "RAMX/Q,AMX/RAMX,BMX/LB,ALU/A=B" 

ALU.Q=LC "RAMX/Q,AMX/RAMX,BMX/LC,ALU/A=B" 

ALU.Q=MASK=1 "ALU/A=Bo1,AMX/RAMX,RAMX/Q,BMX/MASK" 

ALUWQ.OXTC) "RAMX/Q,AMX/RAMX.OXT,DT/@1,ALU/A" 

ALU.Q.0XT(I+D "ALU/A+B,AMX/RAMX.OXT,DT/@1,BMX/RBMX,RBMX/D,RAMX/Q" 
ALUWQ.OXTL]+D+1 "ALU/A+B+1,AMX/RAMX.OXT,DT/@1 ,BMX/RBMX,RAMX/Q,RBMX/D* 
ALU.Q.OXTCI+K() "ALU/A+B,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/KMX , KMX/@2" 
ALU.Q.0XT(J=D "ALU/A=B,RAMX/Q,AMX/RAMX.OXT,DT/Q1,BMX/RBMX" 
ALUuQ.OXT(I]=K{]J "ALU/A=B,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/KMX,KMX/@2" 
ALU.Q.OXT(C) .ANDNOT.K() "ALU/ANDNOT,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/KMX , KMX/@2" 
ALU.Q@.OXT(] .OR.KC] "ALU/OR,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/KMX , KMX/@2" 
ALU.Q.OXT(] .OR.D "ALU/OR,AMX/RAMX.OXT,DT/@1,RAMX/Q,BMX/RBMX,RBMX/D" 
ALU.Q.AND.D "AMX/RAMX,RAMX/Q,BMX/RBMX,RBMX/D,ALU/AND" 
ALU.Q.AND.K() “RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND" 
ALU.O.ANDNOT.K() "RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/ANDNOT" 
ALU..Q.ANDNOT.MASK "RAMX/Q,AMX/RAMX,BMX/MASK ,ALU/ANDNOT" 
ALU.Q.ANDNOT.ROJ "“ALU/ANDNOT,AMX/RAMX,RAMX/Q,BMX/LB,SPO.R/LOAD.LAB,SPO,RAB/@1" 
ALUuWO.OR.KE) “RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR" 

ALU.Q.OR.LC “RAMX/Q,AMX/RAMX,BMX/LC,ALU/OR" 

ALU..Q.ORNOT.K [J "ALU/ORNOT,AMX/RAMX ,RAMX/0,BMX/KMX ,KMX/@1" 
ALU.Q.SXT{J “ALU/A,AMX/RAMX.SXT,DT/@1,RAMX/Q" 

ALUO.SXTCI+K 0) "RAMX/Q,AMX/RAMX.SXT,DT/@1,KMX/@2,BMX/KMX ,ALU/A+B" 
ALU.Q.SXT(]+LB "RAMX/@,AMX/RAMX.SXT,DT/@1,BMX/LB,ALU/A+B" 
ALUWO.SXTCI+LB+1 "RAMX/Q,AMX/RAMX.SXT,DT/@1,BMX/LB,ALU/A+B+1" 


ALU.Q.SXT[]+PC "RAMX/Q,AMX/RAMX.SXT,DT/@1,BMX/PC,ALU/A+B" 
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ALU.O.SXTC) .ANDNOT.K{(] 
ALU.Q.XOR.D 
ALUWQ.XOR.K (J 
ALU.O.XOR.LC 
ALU.Q.XOR.RCC) 
ALU.Q(1]D 

ALUJR (DST) 
ALU.JR(SC) .ANDNOT.K() 
ALU.R(SP1)4K() .RLOG 
ALU.RC(SC) 

ALU.RCCJ 

ALU..RLOG 

ALU.R (J 

ALULR()-KO0) 

ALULR(E)] .AND.KO) 
ALU.RL)] .AND.LC 
ALULR().ANDNOT.K() 
ALU.R().ANDNOT.MASK 
ALULR(}).OR.KC) 
ALULR() .ORNOT.K() 
ALU.R()] .XOR.KCI 


CACHE.P.D(J 
CACHE()..D 
CACHED (QUAD) 
CACHE.D.INST.DEP 
CACHE.D(] 
CACHE.D(] .LK 
CACHE.D[] .NOCHK 


D&Q.D+Q 
D&RCC)—PC 
D&EVAWALU 
D&EVA.D+LC 
D&VA.D+0 
DEVA.D=KC) 
D&VAILA 
D&VAWLB 
D&VA.Q 
D&VA.O+LB.PC 


DC) CACHE 
0().CACHE.IBCHK 
D(CJ..CACHE.LK 
DCJ .CACHE.NOCHK 
DC)]CACHE.P 
DCJ.CACHE. WCHK 


“ALU/ANDNOT ,AMX/RAMX~.SXT,RAMX/Q, BMX/KMX , KMX/Q2,DT/@1" 
"RAMX/Q,AMX/RAMX ,BMX/RBMX , RBMX/D, ALU/XOR" 

“RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX ,ALU/XOR" 

"RAMX/Q,AMX/KAMX ,BMX/LC,ALU/XOR" 
"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1 ,BMX/LC,ALU/XOR" 
"RAMX/Q,AMX/RAMX, RBMX/D,BMX/RBMX , ALU/@Q1" 
"SPO.AC/LOAD.LAB,SPO.ACN11/DST.DST,AMX/LA,ALU/A" 
"SPO.AC/LOAD.LAB,SPO.ACN/SC,AMX/LA,KMX/@1,BMX/KMX , ALU/ANDNOT" 
"SPO.AC/LOAD.LAB,SPO.ACN/SP1.SP1,AMX/LA,KMX/@1 »BMX/KMX , ALU/A+B.RLOG" 
"SPO/LOAD.LC.SC,BMX/LC,ALU/B" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B" 
"BMX/0,ALU/B,MSC/READ.RLOG" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A" 
"SPO.R/LOAD.LAB,SPO.RAB/@1 ,AMX/LA ,KMX/@2,BMX/KMX,ALU/A=B" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX, ALU/AND® 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,BMX/LC,ALU/AND" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX , ALU/ANDNOT*® 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA, BMX/MASK, ALU/ANDNOT" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX, ALU/OR® 
"ALU/ORNOT,AMX/LA,BMX/KMX,SPO.R/LOAD.LAB,SPO.RAB/@1 , KMX/@2" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/XOR" 


"VAK/NOP,MCT/WRITE.P,DT/@1,DK/NOP" 
"VAK/NOP,MCT/WRITE.V.WCHK,MSC/@1,DK/NOP" 
“MCT/EXTWRITE.P,LONG, VAK/NOP,DK/NOP" 
"VAK/NOP,MCT/WRITE.V.WCHK,DT/INST.DEP,DK/NOP" 
"VAK/NOP,MCT/WRITE.V.WCHK,DT/@1,DK/NOP" 
"VAK/NOP,MCT/LOCKWRITE.V.XCHK,DT/@1,DK/NOP" 
"VAK/NOP,MCT/WRITE.V.NOCHK ,DT/@1,DK/NOP® 


"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/A+B,SHF/ALU,DK/SHF ,QK/SHF" 
"BMX/PC,ALU/B,SHF/ALU,DK/SHF ,SPO.R/WRITE.RC,SPO.RC/@1" 
"VAK/LOAD, SHF/ALU,DK/SHF" 

"RAMX/D,AMX/RAMX ,BMX/LC,ALU/A+B, VAK/LOAD, SHF/ALU, DK/SHF® 
*"D.D+Q,VAK/LOAD" 

"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B, VAK/LOAD, SHF/ALU,DK/SHF®* 
"AMX/LA,ALU/A,VAK/LOAD,SHF/ALU,DK/SHF* 
"BMX/LB,ALU/B,VAK/LOAD,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,ALU/A,VAK/LOAD,DK/Q" 
"RAMX/Q,AMX/RAMX,BMX/PC.OR.LB,ALU/A+B, VAK/LOAD, SHF/ALU,DK/SHF" 


"VAK/NOP,MCT/READ.V.RCHK,DT/@1,DK/NOP" 
"“VAK/NOP,MCT/READ.V.IBCHK,DT/@1,0K/NOP" 
"VAK/NOP,MCT/LOCKREAD.V.WCHK,DT/@1,DK/NOP"* 
"VAK/NOP,MCT/READ.V.NOCHK,DT/@1,DK/NOP" 
"VAK/NOP,MCT/READ.P,OT/@1,DK/NOP" 

"VAK/NOP ,MCT/READ.V.WCHK ,DT/@1,DK/NOP" 


(LNOSD) SOHUDVIW AGODOYDIW W3ALSAS 


vg 


D.0 
DO+K() +1 
D.0+LC+i 
D.0=D 
D.0-K() 
D.0=-Q 
D.0-Q-1 
D~ACCEL&SYNC 
D.ALU 

D.ALU (FRAC) 
D.ALU.LEFT 
D.ALU.LEFT2 
D.ALU.LEFT3 
OD ALU.RIGHT 
DALU.RIGHT2 
DBLANK 
D.CACHF.INST.DEP 
DCACHE.LK(C) 
D.CACHE.WCHK[) 
D.CACHE (J 
D.DCFRAC) 
D.~D+K 0) 
DD+K (I +1 
D..D+LB 
D.~D+LC 
D.D+LC+PSL.C 
D.D+Q 
D.D+Q+1 
DDK) 


DD=-Q=] 

D.D.OXT[) 
D.D.OXT(I 4K) 
D.D.OXT(]+0 
O~D.OXT(]+Q+1 
D.D.OXT(] ,ANDNOT.K() 
0.0.0XT£}).0R.Q 
O.D.OXT()].xOR.Q 
D~D.OXTC].XOR.RCO) 
DWD.AND.K{J 
D.D.-AND.KL)] .LEFT2 
D.D.AND.K(].RIGHT 
D.D.AND.LC 
D.~D.AND.MASK 
DwaDe.AND.Q 
D.jD.AND.RC() 
DID.ANDNOT.KO) 
D.D.ANDNOT.LC 
D.D.ANDNOT.PSWZ 
D.D.ANDNOT.Q 


"DK/CLR" 

"AMX/RAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A+B41,SHF/ALU,DK/SHF" 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/A+B+1,SHF/ALU,DK/SHF" 
"AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,DK/SHF" 
"AMX/KAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A=~B,SHF/ALU,DK/SHF" 
"AMX/RAMX.OXT,DT/LONG, RAFPX/Q,BMX/RBMX,ALU/A~B,SHF/ALU,DK/SHF" 
"ALU.0"0=21,D.ALU" 

"DK/ACCEL,ACF/SYNC" 

"SHF/ALU,DK/SHF" 

“SHF/ALU,DK/SHF.FL" 

"SHF/LEFT,DK/SHF" 

"SHF/ALU.DT,DT/LONG, DK/SHF" 

"SHF/LEFT3,DK/SHF" 

"SHF/RIGHT,DK/SHF" 

"SHF/RIGH12,DK/SHF" 

"DK(.20)" 

"VAK/NOP,MCT/KEAD.V.IBCHK,DT/INST.DEP,DK/NOP" 
“VAK/NOP,MCT/LOCKREAD.V.WCHK »-MSC/@1,DK/NOP" 
"VAK/NOP,MCT/READ.V.WCHK,MSC/@1,DK/NOP" 
"VAK/NOP,MC1/READ.V.RCHK,MSC/81,DK/NOP" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,DK/SHF.FL" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A+B,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/KAMX ,-KMX/@1,BMX/KMX,ALU/A+B41,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LB,ALU/A+B,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B,SHF/ALU, DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B4PSL.C,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/REMX,ALU/A+B,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A+B+1,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A=B,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A=B,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/A=B, SHF/ALU, DK/SHE " 
"RAMX/D,AMX/RAMX,RBMX/0,BMX/RBMX,ALU/A=B-1,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,ALU/A,SHF/ALU,DK/SHF" 

"RAMX/D,AMX/RAMX .OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A+B,SHF/ALU, DK/SHF" 
"ALU/A+B,AMX/RAMX.OXT,DT/@1,BMX/RBMX,RBMX/Q,D.ALU" 
“RAMX/D,AMX/RAMX.OXT,DT/@1,BMX/RBMX,ALU/A+B+1,D0.ALU" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX ,ALU/ANDNOT, SHF/ALU, DK/SHF" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,RBMX/Q,BMX/RBMX,ALU/OR,SHF/ALU,DK/SHF® 
"DK/SHF ,ALU/XOR,SHF/ALU,AMX/RAMX .OXT,RAMX/D,DT/@1,RBMX/Q,BMX/RBMX" 


"RAMX/D,AMX/RAMX.OXT,DT/@1,SPO0.R/LOAD.LC,SPO.RC/@2,BMX/LC,ALU/XOR,SHF/ALU,DK/SHF" 


"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU, DK/SHF" 
"RAMX/D,AMX/RAMX , KMX/@1,BMX/KMX,ALU/AND, SHF/ALU.DT,DT/LONG, DK/SHF” 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND,SHF/RIGHT,DK/SHF" 
“RAMX/D,AMX/RAMX,BMX/LC,ALU/AND, SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,.BMX/MASK,ALU/AND,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/AND,SHF/ALU,DK/SHF" 
“RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,B8MX/LC,ALU/AND,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/KAMX , KMX/@1,BMX/KMX,ALU/ANDNOT,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/ANDNOT,SHF/ALU,DK/SHF" 
"“DK/SHF,ALU/ANDNOT,AMX/RAMX,RAMX/D,BMX/KMX,KMX/.4,SHF/ALU" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/ANDNOT,SHF/ALU,DK/SHF" 


(LNOD) SOYDVIN AGODOYDIW NALSAS 


GS 


0.D,.ANDNOT.RC() 
0—D.LEFT 
D.D.LEFT2 
D.D.ORASCII 
Do.D.OR.KE] 
0.D.OR.PSWC 
D.D.ORsPSWV 
D.D.OR.Q 
0.D.OR.RCC) 
D.wD.OR.RO] 
D.D.ORNOT.MASK 
D.D.RIGHT 
D.D.RIGHT(B) 
D.D.RIGHT2 
D.D.SWAP 
D.D.SXTCJ 
DoD.SXTC] RIGHT 
DuwDeXOR-KOCJ 
D.D.XOR.LC 
D.wD.XOR.Q 
0.DAL.NORM 
D.DAL.SC 
DD(IKC) 
DDC) MASK 
D.D(IQ 
DINT.SUM 
D0.K CI 

D.KC) RIGHT 
D.KCJ-RIGHT2 
DLA 
DoLACFRAC) 
Dw2LA+D+PSL.C 
D.LA=D 
D.LA=KC) 
D.LA.AND.K[) 
D.LA.RIGHT 
D~LB 

D.LB.PC 

DLC 

DoLC (FRAC) 
D.NOT.D 
D.NOT.K CJ 
DoNOT.MASK 
D.NOT.Q 
D.NOT.RUC) 
D.PACK »FP 
D.oPACK.FP.LEFT 
DPC 
DoPC.LEFT 
D.Q 


"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNOT,SHF/ALU,DK/SHF" 


"DK/LEFT®" 

"DK/LEFT2" 

"D.D.OR.K(.30)" 

"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/OR, SHF/ALU,DK/SHF" 
“DK/SHF ,ALU/OR, AMX/RAMX ,RAMX/D,BMX/KMX , KMX/.1,SHF/ALU" 
"DK/SHF , ALU/OR,AMX/RAMX ,RAMX/D,BMX/KMX ,KMX/.2,SHF/ALU" 
"RAMX/D,AMX/RAMX,RBMX/0,BMX/RBMX,ALU/OR,SHF/ALU,DK/SHF" 


"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/A1,BMX/LC,ALU/OR, SHF/ALU,DK/SHF" 
"ALU/OR, AMX/RAMX ,RAMX/D,BMX/LB,SPO.R/LOAD.LAB,SPO.RAB/@1 ,DK/SHF" 


"RAMX/D,AMX/RAMX , BMX/MASK , ALU/ORNOT,SHF/ALU,DK/SHF*® 
"DK/RIGHT" 

"RBMX/D,BMX/RBMX ,ALU/B,SHF/RIGHT,DK/SHF" 

"DK/RIGHT2*" 

"DK/BYTE.SWAP® 
"RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/RIGHT,DK/SHF" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/XOR,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/XOR,SHF/ALU,DK/SHF"® 
"RAMX/D,AMX/RAMX,RBMX/0,BMX/RBMX,ALU/XOR, SHF/ALU,DK/SHF" 
"DK/DAL.SV" 

"DK/DAL.SC* 

"RAMX/D,AMX/RAMX ,KMX/@2,BMX/KMX,ALU/@1,SHF/ALU,DK/SHF" 
"RAMX/D,AMX/RAMX,BMX/MASK,ALU/@1,SHF/ALU,DK/SHF" 
“RAMX/D,AMX/RAMX ,RBMX/OQ,BMX/RBMX,ALU/@1,SHF/ALU,DK/SHF" 
"MCT/READ.INT.SUM,DK/NOP* 
"KMX/@1,BMX/KMX,ALU/B,SHF/ALU,DK/SHF" 
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT,DK/SHF" 
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT2,DK/SHF" 
"AMX/LA,ALU/A,SHF/ALU,DK/SHF" 
"AMX/LA,ALU/A,SHF/ALU,DK/SHF .FL® 
"AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B+PSL.C,SHF/ALU,DK/SHF" 
"DK/SHF ,ALU/A=B,AMX/LA,BMX/RBMX,RBMX/D,SHF/ALU" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A=*B,SHF/ALU,DK/SHF" 
"AMX/LA,KMX/@1,BMX/KMX ,ALU/AND, SHF/ALU,DK/SHF* 
"AMX/LA,ALU/A,SHF/RIGHT,DK/SHF" 
*BMX/LB,ALU/B,SHF/ALU,DK/SHF" 
"BMX/PC.OR.LB,ALU/B,SHF/ALU,DK/SHF" 
"BMX/LC,ALU/B,SHF/ALU,DK/SHF" 
"BMX/LC,ALU/B,SHF/ALU,DK/SHF .FL" 
"RAMX/D,AMX/RAMX,ALU/NOTA,SHF/ALU,DK/SHF" 
"KMX/@1,BMX/KMX , AMX/RAMX .OXT,DT/LONG, ALU/ORNOT, SHF/ALU,DK/SHF" 
“BMX/MASK ,AMX/RAMX.OXT,DT/LONG, ALU/ORNOT, SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,ALU/NOTA,SHF/ALU,DK/SHF" 

"LAJRA(@1]) ,AMX/LA,ALU/NOTA,DALU" 
"BMX/PACKED.FL,ALU/B,SHF/ALU,DK/SHF" 
“BMX/PACKED.FL,ALU/B,SHF/LEFT,DK/SHF® 
"BMX/PC,ALU/B,SHF/ALU,DK/SHF" 
“BMX/PC,ALU/B,SHF/LEFT,DK/SHF" 

*DK/Q" 


(LNOS) SOUDVIN AGODOYDIWN WALSAS 


9S 


DuQ(FRAC) 

D.Q+D 

DuO+K {J 

D.Q+LB 

Du. Q+PC 

D.G=D 

D.Q=Dei1 

DWQ-K [) 
D.Q"°K{(]=1 
D.Q@"PCSV 
DowQ@.O0XT{] 
D.Q.AND.K{] 
D.Q.AND.LC 
D.Q.AND.MASK 
D..Q.AND.RC{C) 
DW~Q@.ANDNOT.D 
D.Q.ANDNOT.K{(] 
D~Q.ANDNOT.MASK 
D.~Q.ANDNOT.PSWC 
0.9. ANDNOT.PSWN 
D.Q.ANDNOT,.PSWZ 
D.Q@.LEFT 
D.Q.0R.KC) 
DwQ.eORPSHWC 
D..Q@.ORRCC) 
0—~Q.ORNOT. MASK 
D.Q.-RIGHT 
DwQ.RIGHT2 
D.Q.SXTC) 
D..Qe-XOR.RCC) 
D.Q(J]D 

DW~QCIKC} 

DQ] MASK 
DoRCPRN+1) 
DawR(SC) 
D.uR(SP1i+1) 
D.RCC(SC) 

DoRCC) 

D.RLOG 
O.RLOG.RIGHT 
DoROC} 

DRC} CFRAC) 
DaR£) .AND.KCJ 
DoR(].OR.Kf£) 
D.RO£) ORNOT.K[E) 


EALU.D(CEXP) 
EALU.FE 
EALU.KI) 
EALUSR(C) CEXP) 


"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,DK/SHF.FL" 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A+B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A4B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/LB,ALU/A+B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/PC,ALU/A+B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX ,RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/KBMX,ALU/A=B=1,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/®1,BMX/KMX ,ALU/A@B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A=Beo1,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,8MX/0,MSC/READ.RLOG,ALU/A=B,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX.OXT,DT/@1,ALU/A,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND, SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/LC,ALU/AND, SHF/ALU, DK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/AND, SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/AND, SHF/ALU, DK/SHF* 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX ,ALU/ANDNOT,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX ,-KMX/@1,BMX/KMX ,ALU/ANDNOT, SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/MASK,ALU/ANDNOT,SHF/ALU,DK/SHF" 
"DK/SHF ,ALU/ANDNOT,AMX/RAMX »RAMX/Q,BMX/KMX ,KMX/.21,SHF/ALU" 
“DK/SHF ,ALU/ANDNOT,AMX/RAMX , KAMX/Q,BMX/KMX » KMX/28,SHF/ALU" 
“DK/SHF , ALU/ANDNOT , AMX/RAMX ,RAMX/Q,BMX/KMX,KMX/.4,S5HF/ALU" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/LEFT,DK/SHF" 
"RAMX/Q,AMX/RAMX , KMX/@1,BMX/KMX, ALU/OR, SHF/ALU,OK/SHF" 
"DK/SHF ,ALU/OR, AMX/RAMX,RAMX/0,BMX/KMX,KMX/.1,SHF/ALU" 
"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/OR,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX , BMX/MASK ,ALU/ORNOT,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX ,ALU/A,SHF/RIGHT,DK/SHF" 
“RAMX/Q,AMX/RAMX,ALU/A,SHF/RIGHT2,DK/SHF" 
"RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,DK/SHF" 
"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,8MX/LC,ALU/XOR,SHF/ALU ,DK/SHF" 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX , ALU/@1,SHF/ALU,DK/SHF" 
"ALU/@1,SHF/ALU,DK/SHF ,BMX/KMX, KMX/@2,AMX/RAMX,RAMX/Q" 
"RAMX/Q,AMX/RAMX ,BMX/MASK,ALU/@1,SHF/ALU,OK/SHF" 
"SPO.AC/LOAD.LAB,SPO.ACN/PRN+1,AMX/LA,ALU/A,SHF/ALU,DK/SHF* 
"SPO.AC/LOAD.LAB,SPO.ACN/SC,AMX/LA,ALU/A,SHF/ALU,DK/SHF" 
"SPO.AC/LOAD.LAB,SPO.ACN/SP1i+1,AMX/LA,ALU/A,SHF/ALU,DK/SHF* 
"“SPO/LOAD.LC.SC,BMX/LC, ALU/B,SHF/ALU,DK/SHF" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SHF/ALU,DK/SHF" 
"BMX/0,MSC/READ.RLOG, ALU/B,SHF/ALU,DK/SHF" 
"BMX/0,MSC/READ.RLOG, ALU/B, SHF/RIGHT,DK/SHF" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU,DK/SHF" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU,DK/SHF .FL" 


"SPO.R/LOAD.LAB,SPO,.RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/AND,SHF/ALU,DK/SHF" 


"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/OR,SHF/ALU,DK/SHF" 
"LAB..R(@1) ,AMX/LA,BMX/KMX ,KMX/@2,ALU/ORNOT,DJALU" 


"RAMX/D,AMX/RAMX,EBMX/AMX EXP, EALU/B" 

"EBMX/FE,EALU/B" 

"KMX/@1,EBMX/KMX,EALU/B" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,EBMX/AMX EXP, EALU/B" 


(LNOSD) SOYDVIN JGODOYDIW WILSAS 


LS 


(LNOOD) SOYDVIN SJGODOYDIW WALSAS 


EALU.SC "EALU/A" 

EALU.SC+FE "EBMX/FE,EALU/A+B" 

EALU.SC+K [] "KMX/@1,EBMX/KMX,EALU/A+B" 

EALUJSC-FE "“EBMX/FE,EALU/A=B" 

EALU.SC#K () "KMX/@1,EBMX/KMX,EALU/A=B" 

EALU.SC.ANDNOT.K{() "KMX/@1,EBMX/KMX,EALU/ANDNOT" 

EALU.STATE "EALU/A,MSC/LOAD.STATE" 

FE&SC.KIJ "KMX/@1,EBMX/KMX,EALU/B,FEK/LOAD,SMX/EALU,SCK/LOAD" 
FEWOCA) "AMX/RAMNX.OXT,DT/LONG, EBMX/AMX .EXP,EALU/B,FEK/LOAD" 
FE.DCEXP) "RAMX/D,AMX/RAMX,EBMX/AMX.EXP,EALU/B,FEK/LOAD" 
FEWEALU “FEK/LOAD® 

FEWK(] "KMX/@1,EBMX/KMX,EALU/B,FEK/LOAD" 

FE.LACEXP) "AMX/LA,EBMX/AMX.EXP,EALU/B,FEK/LOAD" 
FE.NABS(SC-FE) "EALU/NABS.A=B,EBMX/FE,FEK/LOAD" 
FENABS(SC@LA(EXP)) "AMX/LA,EBMX/AMX .EXP,EALU/NABS.A=B,FEK/LOAD" 

FE..Q (EXP) “RAMX/Q,AMX/RAMX,EBMX/AMX EXP, EALU/B,FEK/LOAD® 
FE.RE) (EXP) "SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,EBMX/AMX.EXP,EALU/B,FEK/LOAD" 
FE.SC "EALU/A,FEK/LOAD" 

FE.SC+i "EALU/A+1,FEK/LOAD" 

FE.SC+FE "EBMX/FE,EALU/A+B,FEK/LOAD* 

FEJSC+KC) "KMX/@1,EBMX/KMX,EALU/A+B,FEK/LOAD" 

FE.SC+LA (EXP) "AMX/LA,EBMX/AMX.EXP,EALU/A+B,FEK/LOAD" 

FE.SC@FE "EBMX/FE,EALU/A=B,FEK/LOAD" 

FE.SC=KC) "KMX/@1,EBMX/KMX,EALU/A@B,FEK/LOAD" 

FEJSC@LACEXP) "AMX/LA,EBMX/AMX.EXP,EALU/A=B,FEK/LOAD" 
FE..SC@SHF.VAL "EBMX/SHF.VAL,EALU/A=B,FEK/LOAD" 

FE.SC.ANDNOT.FE "EBMX/FE,EALU/ANDNOT,FEK/LOAD" 

FE{SC.ANDNOT.K(J "KMX/@1,EBMX/KMX,EALU/ANDNOT,FEK/LOAD" 

FE.SC.OR.K{) "EALU/OR,EBMX/KMX,KMX/@1,FEK/LOAD" 

FESHF.VAL "EBMX/SHF.VAL,EALU/B,FEK/LOAD" 

FE.STATE "MSC/LOAD.STATE,EALU/A,FEK/LOAD" 

ID(SC).D "CID/WRITE.SC" 

IDC).D "CID/WRITE.KMX,ID.ADDR/@1" 

ID.jD&ENO.SYNC "CID/WRITE.KMX,ADS/IBA,KMX/SP1.CON" 

1D.D.SY¥NC "CID/WRITE.KMX,ADS/IBA,KMX/SP1,CON,ACF/SYNC" 

KC] "KMX/@1" 

LABoR(DST) "SPO,AC/LOAD.LAB,SPO.ACN11/DST.DST" 

LAB.RC PRN) "SPO.AC/LOAD.LAB,SPO.ACN/PRN" 

LABoR(PRN+1) "SPO.AC/LOAD.LAB,SPO.ACN/PRN+1" 

LAB.wR (SC) *SPO.AC/LOAD.LAB,SPO.ACN/SC" 

LAB.RCSP1) "SPO.AC/LOAD.LAB,SPO.ACN/SP1.SP1" 

LAB.RCSP14+1) "SPO.AC/LOAD.LAB,SPO.ACN/SPi+i" 

LABoRIERCC).W0 "ALU.0(A),LAB..RI&RCC@1)] -ALU" 

LAB.RIERC (J .0+LC+1 "ALU/A+B+1,AMX/RAMX.OXT,DT/LONG, BMX/LC,SPO.R/LOAD.LAB1.WRITE.RC,SPO.RC/@1,SHF/ALU" 
LABJRIERCL].0=D "“SPO.R/LOAD.LAB1 WRITE.RC,SPO.RC/@1,ALU/A=B,AMX/RAMX.OXT,DT/LONG, BMX/RBMX,RBMX/D,SHF/ALU" 


LAB..RIGRCCJ ALU "SPO.R/LOAD.LAB1.WRITE.RC,SPO.RC/@1,SHF/ALU" 
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LABoRIERCC]LALU.RIGHT2 
LABJRIE&RCLID+LC 
LABwRIGRCCID.OXTLI+KE] 
LABJRIERC(}QeK£} 
LAB.RC) 


LAwR (DST) &LB..R (SRC) 
LAwR(SP2)&LB.R(SP1) 

LAwRAC) 

LCWRC(SC) 

LC.RCC] 
LCWRCLI&R1.(LAtLB) LEFT 
LCwRC() &R1(LA+LB+PSL.C) LEFT 
LCWRCCJERI_(LA+LB.RLOG) .LEFT 
LCoRCCIGR1I (LA@LB) LEFT 
LCwRC(I&R1i_(LA@LB.RLOG) LEFT 
LC.WRCLIERIOALU 

LC.RCCJ&RiI-D 
LCeRC(IERIAWLA+KC) 
LC.RCCIGRILASK () 
LCJRC(JE&R1ILB 

LCwRC(}GR1.0 


N&Z ALU 
N&ZALU.VEC.0 
NoAMX.ZaTST 
PC&VAWALU 
PC&VA.D 
PC&VAWD+tK TL) 
PC&VALD-K[) 
PCE&VA.D=PC 
PCEVA.D.OXTE) 
PCE&VA.D.OXTL} +PC 
PC&VA.D.SXT()+PC 
PC&VALKC) 
PC&VA.PC 

PC&EVA.O 
PCE&VAWQ+PC 
PC&VA.Q=D 
PCEVA.W0"K [J 
PCEVA.Q.SXTLJ+PC 
PC&VA.RCCJ 
PC&VAR[) .ANDNOT.K() 


PC.PC+1 
PC..PC+2 
PC.PC+4 
PC..PC+N 
PC..Q+PC 
PC..VA 


"SPO.R/LOAD.LAB1. WRITE.RC,SPO.RC/@1,SHF/RIGHT2" 
"ALU.D+LC, LABLRIERC(@1) ALU" 
"ALU.D.OXT£@2])+K (@3) ,LAB.RI&RC(Q1) .ALU* 
"ALU.Q-K (@2] , LABLR1&RC(@1) ALU" 
*SPO.R/LOAD.LAB,SPO.RAB/@1" 


"SPO.AC/LOAD.LAB,SPO.ACNi1/DST.SRC" 

"SPO.AC/LOAD.LAB,SPO.ACN/SP2.SPi" 

"SPO.AC/LOAD.LA,SPO.RAB/@1" 

"SPO/LOAD.LC.SC" 

*SPO.R/LOAD.LC,SPO.RC/@1" 
"AMX/LA,BMX/LB,ALU/A+B,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1" 
"AMX/LA,BMX/LB,ALU/A+B4PSL.C,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1" 
"AMX/LA,BMX/LB,ALU/A+B.RLOG,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1" 
"AMX/LA,BMX/LB,ALU/A@B,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RABi,SPO.RC/@1" 
"AMX/LA,BMX/LB,ALU/A=B,.RLOG,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RABI,SPO.RC/@1" 
"SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1,SHF/ALU" 

"ALU.D,LC.RC(@1] &R1-ALU" 
"SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1,SHF/ALU,ALU/A+B,AMX/LA,BMX/KMX ,KMX/@2" 
"ALUJLA*K[@2) ,LC.RCC@1IJG&RILALU" 

"ALU.LB,LC.RC(@1) &R1ALU" 
"SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1,SHF/ALU,ALU/A,AMX/RAMX,RAMX/Q" 


"CCK/NZALU.VC.VC"” 

"CCK/NZALU.VC.0" 

"CCK/NIAMX.Z2TST.VC.VC" 

"“VAK/LOAD,PCK/PC.VA" 

"RAMX/D, AMX/RAMX,ALU/A,VAK/LOAD,PCK/PC..VA" 
"RAMX/D,AMX/RAMX , KMX/@1,BMX/KMX,ALU/A4B, VAK/LOAD, PCK/PC.VA"® 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B, VAK/LOAD, PCK/PC.VA" 
"RAMX/D,AMX/RAMX ,BMX/PC,ALU/A@B, VAK/LOAD, PCK/PC.VA" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,ALU/A,VAK/LOAD, PCK/PC.VA" 
"RAMX/D,AMX/RAMX .OXT,DT/@1,BMX/PC,ALU/A+B, VAK/LOAD, PCK/PC..VA" 
"RAMX/D,AMX/RAMX.SXT,DT/@1,BMX/PC,ALU/A+B, VAK/LOAD, PCK/PC.VA" 
"KMX/@1,BMX/KMX,ALU/B, VAK/LOAD, PCK/PC..VA" 

"BMX/PC,ALU/B, VAK/LOAD,PCK/PC.VA" 
"RAMX/Q,AMX/RAMX,ALU/A,VAK/LOAD, PCK/PC_.VA" 
"RAMX/Q,AMX/RAMX,BMX/PC,ALU/A+B, VAK/LOAD, PCK/PC.VA" 
"RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX, ALU/A@B, VAK/LOAD, PCK/PCLVA®* 
"RAMX/Q,AMX/RAMX -KMX/@1,BMX/KMX ,ALU/A@B, VAK/LOAD, PCK/PC.VA" 
"RAMX/Q,AMX/RAMX.SXT,DT/@1,BMX/PC,ALU/A+B, VAK/LOAD, PCK/PC..VA" 
*SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B, VAK/LOAD, PCK/PC.VA" 


"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/ANDNOT, VAK/LOAD, PCK/PC..VA" 


"PCK/PC+1" 
"PCK/PC+2" 
"PCK/PC+4" 
"PCK/PC+N" 
"ALU/A+B,VAK/LOAD, PCK/PC_.VA,BMX/PC,AMX/RAMX ,RAMX/Q* 
"PCK/PCLVA" 


(LNOD) SOHDVW AGODOYDIW WALSAS 
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PC..VIBA 
PSL<C>_AMXO 


Q&VATALU 
Q&VA.D 
QEVALDtLC 
Q&VALLA 
Q&VA..Q+LB.PC 


00. (Q+LB)D.RIGHT2 
QD. (04+LC)D.RIGHT2 
QOD. (Q"-LB)D.RIGHT2 
QD. (Q"=LC)D.RIGHT2 
QD.QD.RIGHT2 


Q..0 

QU0+LC+1 
Q.0+MASK+41 
Q.0+PC.RLOG 

Q.0=D 

0.0K) 

Q.0-LC 

Q.0=Q 
QUACCELESYNC 
Q.ALU 

Q.ALUCFRAC) 
QWALU, LEFT 
Q~ALU.LEFT2 
Q.ALU,.LEFT3 
Q.ALU.RIGHT 
Q.ALU.RIGHT2 

Q.D 

Q.D( FRAC) (B) 
Q.D+KC) 

Q.D+K() +1 

Q.04K() LEFT 
Q.D+LC 

Q.D=K[) 

Q.D=LC 

Q.D=-0 

Q~D.OXTUJ 
Q.D.OXTCI+K(} LEFT 
Q.D.OXTC) OR. PACK.FP 
Q.D.AND.K{) 
Q.D.AND.K(] RIGHT 
Q.D.AND.KC(] .RIGHT2 
Q.D.AND.RC[] 
Q.D,ANDNOT.RC[] 
Q.D,LEFT3 
Q.2D.OR-KC) 


"PCK/PC.IBA" 
"CCK/CLAMXO" 


"VAK/LOAD,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,ALU/A,VAK/LOAD,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,BMX/LC,ALU/A+B, VAK/LOAD, SHF/ALU,QK/SHF" 
"AMX/LA,ALU/A,VAK/LOAD,SHF/ALU,QK/SHF" 
"RAMX/Q,AMX/RAMX,BMX/PC.OR.LB,ALU/A+B,VAK/LOAD, SHF/ALU, QK/SHF" 


"ALU.Q+LB,Q.ALU.RIGHT2,D.D.RIGHT2" 
"ALU.Q+LC,Q.ALU.RIGHT2,D.D.RIGHT2" 
“ALU.Q=LB,QALU.RIGHT2,D.D.RIGHT2" 
"ALUQ=LC,GJALU.RIGHT2,D..D.RIGHT2" 
"ALU.Q,Q.ALU.RIGHT2,D.D,.RIGHT2" 


"QK/CLR* 
"ALU/A+B+1,AMX/RAMX.OXT,DT/LONG, SHF/ALU,QK/SHF ,BMX/LC" 
"AMX/RAMX.OXT,DT/LONG, BMX/MASK , ALU/A+B+41,SHF/ALU,QK/SHF" 
"AMX/RAMX.OXT,DT/LONG, BMX/PC,ALU/A+B.RLOG,SHF/ALU,QK/SHF" 
“AMX/RAMX.OXT,DT/LONG, RBMX/D, BMX/RBMX,ALU/A=B,SHF/ALU,QK/SHF" 
"AMX/RAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A=B,SHF/ALU,QK/SHF" 
"AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/A@B,SHF/ALU,QK/SHF" 
"AMX/RAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A=B,SHF/ALU,QK/SHF" 
"QK/ACCEL,ACF/SYNC" 

“SHF/ALU,QK/SHF" 

“SHF/ALU,QK/SHF.FL" 

"SHF/LEFT,QK/SHF" 

"SHF/ALU.DT,DT/LONG,QK/SHF" 

"QK/SHF ,SHF/LEFT3" 

"SHF/RIGHT,QK/SHF" 

"SHF/RIGHT2,QK/SHF" 

*®QK/D" 

"RBMX/D,BMX/RBMX,ALU/B,SHF/ALU,QK/SHF FL" 

"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A4B,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX ,KPX/@1,BMX/KMX,ALU/A+B+1,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX ,ALU/A+B,SHF/LEFT,QK/SHF" 
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/A+B,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX ,BMX/LC,ALU/A=B,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX ,ALU/A@B,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,ALU/A,SHF/ALU,QK/SHE" 
"RAMX/D,AMX/RAMX.OXT,DT/@1 ,KMX/@2,BMX/KMX,ALU/A+B,SHF/LEFT ,QK/SHE" 
"RAMX/D,AMX/RAMX.OXT,OT/@1,BMX/PACKED.FL,ALU/OR,QK/SHF" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND,SHF/RIGHT,QK/SHE" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND, SHF/RIGHT2,QK/SHF" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/AND,SHF/ALU,QK/SHF" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,8MX/LC,ALU/ANDNOT, SHF/ALU,QK/SHF®" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/LEFT3 ,QK/SHF" 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR,SHF/ALU, QK/SHF" 


(LNOD) SOYDVIN AGODOYDIIN INALSAS 
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Q.D.OR.RCL) "RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/OR, SHF/ALU,QK/SHF" 
Q.0.RIGHT "RAMX/D,AMX/RAMX,ALU/A,SHF/RIGHT,QK/SHF" 

Q.D.RIGHT2 "RAMX/D,AMX/RAMX,ALU/A,SHF/RIGHT2,QK/SHF" 

Q~D.SXTCJ "RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,QK/SHF" 

Q@.D.XOR.Q "QK/SHF ,ALU/XOR,AMX/RAMX,RAMX/D,BMX/RBMX,RBMX/Q,SHF/ALU" 
Q.DEC.CON "QK/DEC.CON" 

Q.IB.BDEST "IBC/BDEST,QK/ID,MCT/ALLOW.IB.RFAD" 

Q.1B.DATA "QK/ID,MCT/ALLOW.IB.READ" 

Q~ID(SC) "CID/READ.SC,QK/ID" 

Q.IDC) "CID/READ.KMX,ID.ADDR/@1,QK/ID" 

QK.) "KMX/@1,BMX/KMX,ALU/B,SHF/ALU,QK/SHF" 

QWKE} +1 "AMX/RAMX.OXT,DT/LONG, KMX/@1,BMX/KMX,ALU/A+B+1,SHF/ALU,QK/SHF" 
QoK().CTX "KMX/@1,BMX/KMX,ALU/B,SHF/ALU.DT,DT/INST.DEP,QK/SHF" 


Q.K() RIGHT 
Q.K£} .RIGHT2 


"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT,QK/SHF" 
"KMX/@1,BMX/KMX,ALU/B,SHF/RIGHT2,QK/SHF" 


Q.LA "AMX/LA,ALU/A,SHF/ALU,QK/SHF" 

QLA+K () "AMX/LA,KMX/@1,BMX/KMX ,ALU/A+B,SHF/ALU,QK/SHF" 

Q.LA+Q "AMX/LA,RBMX/Q,BMX/RBMX,ALU/A+B,SHF/ALU,QK/SHF" 

Q.LA=KC] "AMX/LA,KMX/@1,BMX/KMX,ALU/A=B,SHF/ALU,QK/SHF" 
QuLA.AND.KE) "AMX/LA,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU,QK/SHF" 
Q.LA.ANDNOT.RCC) “AMX/LA,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNOT, SHF/ALU,QK/SHF" 
Q.LB "BMX/LB,ALU/B,SHF/ALU,QK/SHF" 

Q.LC "BMX/LC,ALU/B,SHF/ALU,QK/SHF" 

Q.NOT,.Q "RAMX/Q,AMX/RAMX ,ALU/NOTA,SHF/ALU,QK/SHF" 

Q.NOT.RO) "LAWRA(C@1) ,AMX/LA,ALU/NOTA,Q.ALU" 

Q—PACK.FP "BMX/PACKED.FL,ALU/B,SHF/ALU,QK/SHF" 

Q.PC "BMX/PC,ALU/B,SHF/ALU,QK/SHF" 

Q.O(CFRAC) "RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,QK/SHF FL" 

Q.QCFRAC) (B) "RBMX/Q,BMX/RBMX,ALU/B,SHF/ALU,QK/SHF.FL" 

Q.Q+D "RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX ,ALU/A+B,SHF/ALU,QK/SHF" 
Q.0+K CJ "RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A+B,SHF/ALU, QK/SHF® 
Q.Q+K{) +1 "RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A4+B+1,SHF/ALU,QK/SHF" 
Q.Q+LC "KAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B,SHF/ALU,QK/SHF" 

Q.04+PC "RAMX/Q,AMX/RAMX,BMX/PC,ALU/A+B,SHF/ALU,QK/SHF" 

Q.Q-D "RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX ,ALU/A=B,SHF/ALU,QK/SHF" 
Q.0-D=-1 "RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX, ALU/A=B"1,SHF/ALU,QK/SHF" 
Q.Q"KC) "RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A@B,SHF/ALU,QK/SHF* 
Q.0"K(J=1 "RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A-B=1,SHF/ALU,QK/SHF" 
Q.Q=LC "RAMX/Q,AMX/RAMX,BMX/LC,ALU/A@B,SHF/ALU,QK/SHF" 

0.Q=LC=-1 "RAMX/Q,AMX/RAMX,BMX/LC,ALU/A=B=1,SHF/ALU,QK/SHF" 
QuQ-MASK=1 "RAMX/Q,AMX/RAMX,BMX/MASK,ALU/A=B-1,SHF/ALU,QK/SHF" 
Q..0,O0XTCI KE) "RAMX/Q,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A“B,SHF/ALU,QK/SHF" 


Q.0.0XTC) LEFT 
Q.0.0XTC].OR.D 


"RAMX/Q,AMX/RAMX.OXT,DT/@1,ALU/A,SHF/LEFT,QK/SHF" 
"RAMX/O,AMX/RAMX.OXT,DT/@1,RBMX/D,BMX/RBMX,ALU/OR, SHF/ALU,QK/SHF" 
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Q.Q.AND.KLEJ "RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND,SHF/ALU,QK/SHF*" 

Q.0,AND.KC]) .RIGHT2 "RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND, SHF/RIGHT2,QK/SHF” 

Q.Q0.AND.KC) RIGHT "RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND, SHF/RIGHT,QK/SHF" 

Q.Q.AND.REJ "RAMX/Q,AMX/RAMX,SPO.R/LOAD.LAB,SPO.RAB/@1,8MX/LB,ALU/AND,SHF/ALU,QK/SHF" 
Q2Q.AND.RCT]J "RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/AND,SHF/ALU,QK/SHF" 
Q.0.ANDNOT.D "RAMX/Q,AMX/RAMX,RBMX/D,BMX/RBMX ,ALU/ANDNOT, SHF/ALU,QK/SHF" 


Q.Q,ANDNOT.K() *"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX ,ALU/ANDNOT, SHF/ALU,QK/SHF" 
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Q.Q.ANDNOT.RCO) 
Q.@.LEFT 
Q.0.LEFT2 
Q.0.0R.KC) 
Q.Q.ORNOT.MASK 
Q.Q.RIGHT 
Q.0,.RIGHT2 
Q.Q.SXTC] 
Q.0.XOR.KUC) 
Q.~RCPRN).ANDNOT.Q 
Q.RCPRN+1) 
Q.R(PRN+1).AND.Q 
QR CSC) 
QoRCSRCI1),AND.KEJ 
Q@.RC(SC) 

Q.RCC) 

Q.RCC) (FRAC) 
Q.RC] 

QR] (FRAC) 

Q.R£) .AND.K(J 
Q.R{f].AND.K() RIGHT 
Q.R{£] .ANDNOT.K(]) 
QR) .OR.KC) 

Q.SC 

Q.SHF 


R(DST).ALU 
R(DST).D 
R(DST).D.SXTC).RIGHT 


RCPRN).0+D.RLOG 
RCPRN).ALU 
RCPRN).D 
RCPRN).D+K() .RLOG 
RCPRN).D=°K(C) .RLOG 
RCPRN){D.OR.O 
RCPRN).jD(10 
RCPRN).K() 
RCPRN)LA+K£) .RLOG 
RCPRN)~LA+Q 
RCPRN)jLA*K() .RLOG 
RCPRN).LA{] MASK 
RCPRN).LC 
RCPRN)jPACK.FP 
RCPRN).@ 
RCPRN).Q+K() .RLOG 
RCPRN).Q"-K().RLOG 
RCPRN+1).ALU 
RCPRN+1).D 
RCPRN+1).D.0R.Q 


"RAMX/Q,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNOT, SHF/ALU,QK/SHF" 
"QK/LEFT" 

"QK/LEFT2" 

"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/OR, SHF/ALU, QK/SHF®" 

"RAMX/Q,AMX/RAMX ,BMX/MASK,ALU/ORNOT, SHF/ALU,QK/SHF" 

"QK/RIGHT" 

"QK/RIGHT2" 

"RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A,SHF/ALU,QK/SHF" 

"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/XOR,SHF/ALU,QK/SHF" 
"SPO.AC/LOAD.LAB,SPO.ACN/PRN,AMX/LA,RBMX/Q,BMX/RBMX,ALU/ANDNOT,SHF/ALU,QK/SHF" 
"SPO.AC/LOAD.LAB,SPO.ACN/PRN+1,AMX/LA,ALU/A,SHF/ALU,GK/SHF" 
"SPO.AC/LOAD.LAB,SPO.ACN/PRN+1,AMX/LA,RBMX/Q,BMX/RBMX ,ALU/AND, SHF/ALU,QK/SHF" 
"ALU/A,SHF/ALU,AMX/LA,SPO.AC/LOAD.LAB,SPO.ACN/SC,UK/SHF" 


"SPO.AC/LOAD,.LAB,SPO.ACNI1/SRC.OR.1,AMX/LA,KMX/@1,BMX/KMX,ALU/AND, SHF/ALU,QK/SHF" 


"ALU/B,SHF/ALU,BMX/LC,SPO/LOAD.LC.SC,QK/SHF" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B, SHF/ALU , QK/SHF" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SHF/ALU,QK/SHF.FL" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU,QK/SHF" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU,QK/SHF .FL" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/@2,BMX/KMX,ALU/AND,SHF/ALU,QK/SHF" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/AND, BMX/KMX , KMX/@2,SHF/RIGHT,QK/SHF" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,KMX/Q@2,8MX/KMX,ALU/ANDNOT,SHF/ALU,QK/SHF" 
"ALU/OR,AMX/LA,SPO.R/LOAD.LAB,SPO.RAB/@1 ,BMX/KMX ,KMX/@2,QK/SHF" 
"ALU/B,BMX/KMX ,KMX/SC,SHF/ALU,QK/SHF" 

"QK/SHF" 


“SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11/D0ST.DST" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/ARITE.RAB,SPO.ACNI1/DST.DST" 
"RAMX/D,AMX/RAMX -SXT,DT/@1,ALU/A,SHF/RIGHT,SPO.AC/WRITE.RAB,SPO.ACNI1/DST.DST" 


"ALU/A4+B.RLOG, BMX/RBMX,RBMX/D,AMX/RAMX.OXT,DT/LONG,RCPRN)ALU" 
"“SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN® 
"RAMX/D,AMX/RAMX,KMX/@1,BMX/KMX,ALU/A+B.RLOG, DT/LONG, RC PRN).ALU" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B,.RLOG,DT/LONG, RC PRN) ALU" 
"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/OR,RCPRN) ALU" 
"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/@1,RCPRN).ALU" 
"KMX/@1,BMX/KMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/A+B.RLOG,DT/LONG,RCPRN)ALU" 
"“AMX/LA,RBMX/Q,B8MX/RBMX,ALU/A+B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN® 
"AMX/L'IAA, KMX/@1,BMX/KMX,ALU/A=°B,.RLOG,DT/LONG,RCPRN)ALU" 
"AMX/LA,BMX/MASK,ALU/@1,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"BMX/LC,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"BMX/PACKED.FL,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN" 
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A4B.RLOG, OT/LONG, RCPRN) ALU" 
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B.RLOG,DT/LONG,R (PRN) ALU" 
"SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN+1" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN+1" 


"RAMX/D,AMX/RAMX ,RBMX/0,BMX/RBMX,ALU/OR, SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRNG1" 


(LNOD) SOYDVIN AGODOYDIWN WALSAS 
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RCPRN41).KC) "KMX/@1,BMX/KMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN+1" 
RCPRN+1).LA "AMX/LA,ALU/A,SHF/AI.U,SPO.AC/WRITESRAB,SPO.ACN/PRNG1" 

RCPRN+1).LC "BMX/LC,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRNG1" 

RCPRN+1).0Q "RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/PRN+1" 
R(SC) ALU "SHF/ALU,SPO,AC/WRITE.RAB,SPO.ACN/SC" 

R(SC).D "RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC® 

R(SC) KL) "KMX/@4,BMX/KMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC* 

R(SC) OLA "AMX/LA,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC" 

R(SC).LA+D "AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC* 
R(SC).LA=D "AMX/LA,RBMX/D,BMX/RBMX,ALU/A@B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC" 
R(SC).LC "ALUJLC,R(SC) ALU" 

RCSC).Q "RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SC" 

RC(SP1) ALU "SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1.SP1" 

RC(SP1).D "RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1.SP1" 
R(SP1).KC) "KMX/@1,BMX/KMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1.SP1" 
R(SP1).PACK.FP "BMX/PACKED.FL,ALU/B,SHF/ALU,SP0.AC/WRITE.RAB,SPO.ACN/SP1.SP1" 
R(SP1).0 "RAMX/Q,AMX/RAMX ,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1,SP1" 
R(SP14+1).LC "BMX/LC,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1+i" 

R(SP1+1).Q "RAMX/Q,AMX/RAMX ,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN/SP1+1" 
RCSRC21) ALU "SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNI1/SRC.OR.1" 

RCSRC!1).D(B) "RBMX/D,BMX/RBMX ,ALU/B,SHF/ALUL,SPO.AC/WRITE.RAB,SPO.ACNI1/SRC.OR.1" 
RCSRC) ALU "SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNI 21/SKC.SRC" 

R(SRC).D "RAMX/D,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNI1/SRC.SRC" 
R(SRC).D(B) "RBMX/D,BMX/RBMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11/SRC.SRC" 


RCSRC).D+K£] .RLOG 
R(SRC)D@K[) .RLOG 
RC(SRC) LC 
RCSRC).0 


R6.D+K () .RLOG 
R6.LA+K (] .RLOG 
R6—LA=K() .RLOG 


"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX ,ALU/A+B.RLOG,DT/WORD,R(SRC)ALU" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B,.RLOG,DT/WORD,R(SRC) ALU" 
"BMX/LC,ALU/B,RC(SRC) ALU" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACNII/SRC.SRC* 


"SPO.R/WRITE.RAB,SPO.RAB/R6,RAMX/D,AMX/RAMX , KMX/@1 ,BMX/KMX,ALU/A+B.RLOG, SHF/ALU" 
"AMX/LA,BMX/KMX ,KMX/@1,ALU/A4+B.RLOG,DT/WORD,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/R6" 
"“AMX/LA,BMX/KMX ,KMX/@1,ALU/A"B.RLOG,DT/WORD, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/R6" 
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RC(SC)0=LC "ALU.0=LC,RC(SC) ALU" 

RC(SC)—ALU "SHF/ALU,SPO/WRITE.RC.SC" 

RC(SC) ALU.RIGHT "SPO/WRITE.RC.SC,SHF/RIGHT" 

RC(SC)..D "ALU.D,RC(SC)..ALU" 

RC(SC)..Q "ALU.Q,RC(SC) ALU" 

RCC] &VA..D+Q “RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/A+B, VAK/LOAD, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
RCC).0 "AMX/RAMX.OXT,DT/LONG,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO,RC/@1" 

RCC] .0+KC) +1 "AMX/RAMX.OXT,DT/LONG, KMX/@2,BMX/KMX,ALU/A+B4+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
RC(].0+LC+1 "AMX/RAMX.OXT,DT/LONG, BMX/LC,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO-RC/@Q1" 

RCC] WO+MASK+i "AMX/RAMX.OXT,DT/LONG, BMX/MASK , ALU/A+B41,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
RC(J.04+MASK+1.RIGHT2 "AMX/RAMX.OXT,DT/LONG, BMX/MASK , ALU/A+B+1,SHF/RIGHT2,SPO,.R/WRITE.RC,SPO.RC/@1" 
RCC}.0=-D "AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 


RCC).ALU "SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
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RCC).ALU.LEFT 
RCCJWALU.LEFT2 
RCC] ALU.LEFT3 
RCC] .ALU.RIGHT 
RCC].ALU.RIGHT2 
RCC).D 
RCCI].DC(B) 
RCCI.D+K CJ 
RCC).D-K Cj 
RC().D.OXTCJ 
RC(CJ.D.AND.K[) 
RC().De-AND.MASK 
RCC] £De-ANDNOT.Q 
RC().D.CTX 
RCC).DeLEFT 
RC().D.LEFT3 
RC{J_D.OR.K() 
RCC).D.OR.Q 
RCC).D.ORNOT.KOE] 
RCC) .D.SXT] 
RCC) .K(0) 

RCC) WK{}] +1 
RCC)K().LEFT2 
RCC) KC) .LEFT3 
RCCI.K() .RIGHT2 
RCCJ.LA 

RCC) LA+LB.CTX 
RCC) LAK C] 
RC(CJ.LA.AND.K(] 
RCC)LA.CTX 
RC()..LB 
RC().LB.LEFT 
RCC) LC 

RCC) NOT.O 
RC(].PACK.FP 
RCCI].PC 

RC()..Q 

RCC)O+14 

RCC} .Q+K CJ 

RC (J .Q+LC 
RCC}.O+PC 
RC(JQ+PC+1 
RC()Q-K (J 

RCC] .Q@=-LC 

RCC) Q"MASK=1 
RCC}.0.0XT(] 
RCCI.@.AND.K (J 
RC(J)1Q@-ANDNOT.KC) 
RC().Q.LEFT 
RC().Q.LEFT3 


"SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1i" 
"SPO.R/WRITE.RC,SPO.RC/@1,SHF/ALU.DT,DT/LONG* 
"SPO.R/WRITE,RC,SPO.RC/@1,SHF/LEFT3" 
*SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/@1" 
"SHF/R1IGHT2,SPO.R/WRITE.RC,SPO.RC/@1" 

"RAMX/D,AMX/RAMX ,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RBMX/D,BMX/RBMX,ALU/B,SHF/ALU,SPO-R/WRITE.RC,SPO.RC/@1" 

"RAMX/D,AMX/RAMX , BMX/K?X,K¥X/@2,ALU/A4B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1i" 
"RAMX/D,AMX/RAMX , BMX/KMX ,KPX/@2,ALU/A=@B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1i" 
"RAMX/D,AMX/RAMX.OXT,DT/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX ,BMX/KMX ,KMX/@2,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/81i" 
"RAMX/D,AMX/RAMX,BMX/MASK,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 


"RAMX/D,AMX/RAMX,RBMX/Q,BMX/RBMX,ALU/ANDNOT, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 


"RAMX/D,AMX/RAMX,ALU/A,SHF/ALU.DT,DT/INST.DEP,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX ,ALU/A, SHF/LEFT,SPO.R/WRITE.RC,SPU.RC/@1" 
"RAMX/D,AMX/RAMX,ALU/A,SHF/LEFT3,SPO.R/WRITE.RC,SPO.RC/@1" 

"RAMX/D,AMX/RAMX , KMX/®2,BMX/KMX,ALU/OR,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/OR, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/Q1" 
“SPO.RC/@1,SPO.R/WRITE.RC,ALU/ORNOT,AMX/RAMX, RAMX/D, BMX/KMX , KMX/@2,SHF/ALU" 
"RAMX/D,AMX/RAMX.SXT,DT/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"KMX/@2,BMX/KMX,ALU/8,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 


"AMX/RAMX.OXT,DT/LONG, KMX/@2,BMX/KMX,ALU/A4+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 


"KMX/@2,BMX/KMX,ALU/B,SHF/ALU.DT,DT/LONG, SPO.R/WRITE.RC,SPO.RC/@1" 
"KMX/@2,BMX/KMX,ALU/B,SHF/LEFT3,SPO.R/WRITE.RC,SPO.RC/@1" 
"“KMX/@2,BMX/KMX,ALU/B,SHF/RIGHT2,SPO.R/WRITE.RC,SPO.RC/@1" 
"AMX/LA,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"AMX/LA,BMX/LB,ALU/A+B,SHF/ALU.DT,DT/INST.DEP,SPO.R/WRITE.RC,SPO.RC/@1" 
“AMX/LA,KMX/@2,BMX/KMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
“ALULLA.AND.K(@2),RC(@1) ALU" 
“AMX/LA,ALU/A,SHF/ALU.DT,DT/INST.DEP,SPO.R/WRITE.RC,SPO.RC/@1i" 
“BMX/LB,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
*“BMX/LB,ALU/B,SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" 
"BMX/LC,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,ALU/NOTA,RC(@1) ALU" 
"BMX/PACKED.FL,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
“BMX/PC,ALU/B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"ALU.040+1,RC£@1) ALU" 

"RAMX/Q,AMX/RAMX , BMX/KMX ,KPX/@2,ALU/A+B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"ALU/A+B,RAMX/Q,AMX/RAMX ,BMX/LC,SPOeR/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX ,BMX/PC,ALU/A+B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
“RAMX/Q,AMX/RAMX,BMX/PC,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX , BMX/KMX , KMX/@2,ALU/A=-B,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1i" 
"ALU/A=B,RAMX/Q,AMX/RAMX,BMX/LC,SPO.-R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX ,BMX/MASK , ALU/A-B=1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX.OXT,DT/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX »- BMX/KMX , KMX/@2,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX ,BMX/KMX,KMX/@2,ALU/ANDNOT,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/Q,AMX/RAMX,ALU/A, SHF/LEFT3,SPO.R/WRITE.RC,SPO.RC/@1" 
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RC(J.Q.RIGHT "RAMX/Q,AMX/RAMX,ALU/A,SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/@1" 

RC().Q@.RIGHT2 "ALU.Q,SHF/RIGHT2,SPO.R/WRITE.RC,SPO.RC/@1" 

RCC).Q.SXTC) "RAMX/Q,AMX/RAMX.SXT,DT/@2,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 

RCC) ~RLOG.RIGHT "BMX/0,MSC/READ.RLOG, ALU/B, SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/@1" 

RCIEVALA+K C) "AMX/LA,KMX/@2,BMX/KMX,ALU/A+B, VAK/LOAD, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
RCI&VAWLASK OC] "AMX/LA,KMX/@2,BMX/KMX,ALU/A=B, VAK/LOAD, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
RCJEVA.LA@KC).KLOG "AMX/LA,KMX/@2,BMX/KMX,ALU/A=B.RLOG,DT/LONG, VAK/LOAD, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
RCJE&VALQ-K0) "RAMX/G,AMX/RAMX , KMX/@2,BMX/KMX,ALU/A=B, VAK/LOAD,SPO.R/WRITE.RAB,SPO.RAB/@1" 
RC()—0 "SPO.R/WRITE.RAB,SPO.RAB/@1,AMX/RAMX.OXT,DT/LONG, ALU/A, SHF/ALU" 

RC}O0+LB+1 "AMX/RAMX.OXT,DT/LONG, BMX/LB, ALU/A+B41,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
R(].0-1 "AMX/RAMX.OXT,DT/LONG, BMX/KMX »KMX/.1,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@i" 
RC(J).0=-D “AMX/RAMX.OXT,DT/LONG, RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
REJ.0-KL] “AMX/RAMX.OXT,DT/LONG, KMX/@2,BMX/KMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@i" 
RC).0-LB "AMX/RAMX.OXT,DT/LONG, BMX/LB,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 

RC10=0 "AMX/RAMX.OXT,DT/LONG, RBMX/Q,BMX/RBMX,ALU/A@B,SHF/ALU,SPO.R/WRITE.RAB,SPO,.RAB/@1" 
RCEJOLALU "SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 

RCJALU.LEFT "SPO.R/WRITE.RAB,SPO.RAB/@1,SHF/LEFT" 

RCJLALU.LEFT3 "SPO.R/WRITE.RAB,SPO.RAB/@1,SHF/LEFT3" 

RC) .ALU.RIGHT "SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/@1" 

RCJLALU.RIGHT2 "SPO.R/WRITE.RAB,SPO.RAB/@1,SHF/RIGHT2" 

R().D "SPO.R/WRITE.RAB,SPO.RAB/@1 ,RAMX/D,AMX/RAMX,ALU/A,SHF/ALU® 

RCJ.D+KC) "SPO.R/WRITE.RAB,SPO.PAB/@1,RAMX/D,AMX/RAMX »KMX/@2,BMX/KMX,ALU/At+B,SHF/ALU" 
RC().D+0 "SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX,ALU/A+B,SHF/ALU" 
R(].D+Q+1 "SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/D,AMX/RAMX ,RBMX/Q,BMX/RBMX ,ALU/A+B+4+1 ,SHF/ALU" 
RC(}D=K{J "SPO.R/WRITE.RAB,SPO.RAB/@1 ,RAMX/D,AMX/RAMX , KMX/@2,BMX/KMX,ALU/A=B,SHF/ALU" 
RC].D=LC=1 "ALU.D=LC=-1,R(@1) ALU" 

RC]_D=Q "SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/D,AMX/RAMX,-RBMX/Q,BMX/RBMX,ALU/A@B,SHF/ALU" 
RCJ—D.AND.KOCJ "SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/AND,AMX/RAMX , RAMX/D, BMX/KMX , KMX/@2,SHF/ALU" 
RCJ.D.OR.LC "SPO.k/WPITE.RAB,SPO.RAB/@1,ALU/OR,AMX/RAMX,RAMX/D,BMX/LC,SHF/ALU" 
R{}.D0.OK.PACK.FP "SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/OR,AMX/RAMX,RAMX/D, BMX/PACKED.FL,SHF/ALU" 
RCJ.D.OR.O0 "SPO.R/WRITE.RAB,SPO.RAB/@1,KAMX/D,AMX/RAMX , RBMX/Q,BMX/RBMX,ALU/OR,SHF/ALU" 
RCJ.KC) "BMX/KMX,KMX/@2,ALU/B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 

RCJ.LA "SPO.R/WRITE.RAB,SPO.RAB/@1,AMX/LA,ALU/A,SHF/ALU" 

RC).LA+D "AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 

RCIJLLA+D+1 “AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1i" 


RC) LA+K C) 
RL) LA+K{) +1 
RC) LA+K().RLOG 


"AMX/LA,BMX/KMX,KMX/@2,ALU/A4+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"AMX/LA,BMX/KMX,KMX/@2,ALU/A+B+1,R(@1) .ALU" 
"AMX/LA,BMX/KMX ,KMX/@2,ALU/A+B.RLOG,DT/LONG,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 


REY -LA+LC "AMX/LA,BMX/LC,ALU/A+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 

RC] LA+MASK+1 "AMX/LA,BMX/MASK,ALU/A4B+1,R(@1] ALU" 

R()—LA+Q “AMX/LA,RBMX/Q,BMX/RBMX,ALU/A+B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1i" 

RC) .LA=D "AMX/LA,RBMX/D,BMX/RBMX,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 

RCJ.LASKC) "AMX/LA,BMX/KMX ,KMX/@2,ALU/A=B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 

RC} LA*K().RLOG "AMX/LA,BMX/KMX ,KMX/@2,ALU/A=B.RLOG,DT/LONG, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
RCJLA=MASK=1 "ALU/A=B-1,AMX/LA,BMX/MASK,SPO.R/WRITE.RAB,SPO.RAB/@1,SHF/ALU" 

RCJLA=Q "AMX/LA,RBMX/Q,BMX/RBMX,ALU/A@B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
RCJWLA.AND.K() "AMX/LA,BMX/KMX,KMX/@2,ALU/AND,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/@1" 


R()LA.OR.D 
RCJLA.ORNOT. MASK 


"AMX/LA,RBMX/D,BMX/RBMX,ALU/OR,SHF/ALU,SPO.R/WRITE.RAB,SPO,RAB/@1" 
"AMX/LA,BMX/MASK,ALU/ORNOT,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/A1" 
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RC).LB 

RCIA.LC 
RC)-LC.RIGHT 
R()NOT.O 
RC).NOT.D 
R(CJ.NOT.MASK 
R{JNOT.Q 

RC) .PACK.FP 
R(].0 

R(J].Q+1 

R().Q+5 
R()Q+K(]) 
RC)Q+LB 
R().0¢4LC 
R(].Q-eD 
RC}WQ=-D=1 
R(1.Q-K() 
RC).Q@°KC) .RLOG 
R(]_Q=LC 
RCJQ.AND.Kf) 
RC€).Q.ANDNOT.K() 
R(].Q.OR.D 
R(]-Q.ORNOT.KO) 
RCJQ.RIGHT.1 
RCJ.RLOG.RIGHT.1 


SC&STATESSTATER() CEXP) 


SC..0CA) 
SCu0"KE] 
SC.ALU 
SC.ALUCEXP) 
SC..D 

SC..DCEXP) 
SC.D(CEXP) (A) 
SC.DCEXP) (B) 
SC.D-K{] 
SC.D.OXTC]-KC) 
SC.D.OXTC].XOR.KOEJ 
SC..D.AND.K() 
SC.D.OR.K{) 
SC.D.SXTOCJ 
SC.EALU 

SC.FE 

SC.KC) 

SC..K0] ALU 
SC.LA 
SC.LA.AND.K() 
SCLC (EXP) 
SC.NABS(SC@FE) 
SC..PSLADDR 


“BMX/LB,ALU/B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"BMX/LC,ALU/B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"BMX/LC,ALU/B,SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/@1" 

"AMX/RAMX.OXT,DT/LONG, ALU/NOTA,R(A1] ALU" 
"RAMX/D,AMX/RAMX,ALU/NOTA,R[@1) ALU" 

"BMX/MASK , AMX/RAMX.OXT,DT/LONG, ALU/ORNOT, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"RAMX/Q,AMX/RAMX,ALU/NOTA,R(@1)] ALU" 
"BMX/PACKED.FL,ALU/B,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU" 
"ALU.04+041,R(@1}] .ALU" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/A+Bt1i ,BMX/KMX » KMX/ 64, AMX/RAMX,RAMX/Q,SHF/ALU" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,BMX/KMX ,KMX/@2,ALU/A+B,SHF/ALU" 
"SPU.R/WRITE.RAB,SPO.RAB/@1,ALU/A+B,AMX/RAMX,BMX/LB,RAMX/Q,SHF/ALU" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B,SHF/ALU" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/0,AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A"B,SHF/ALU" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/A=Bo1,AMX/RAMX,RAMX/Q,BMX/RBMX ,RBMX/D,SHF/ALU" 
"“SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX, BMX/KMX , KMX/@2,ALU/A=B,SHF/ALU" 


"RAMX/Q,AMX/RAMX,BMX/KMX,KMX/@2,ALU/A“B,.RLOG,DT/LONG, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@1" 


"SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX,BMX/LC,ALU/A=B,SHF/ALU" 
“ALU/AND,SPO.R/WRITE.RAB,SPO.RAB/@1,AMX/RAMX , RAMX/Q,BMX/KMX , KMX/@2" 
"SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/ANDNOT, AMX/RAMX, RAMX/Q,BMX/KMX ,KMX/@2,SHF/ALU" 
“SPO.R/WRITE.RAB,SPO.RAB/@1,ALU/OR,AMX/RAMX,RAMX/Q,BMX/RBMX,RBMX/D,SHF/ALU" 
“SPO.R/WRITE.RAB,SPO.RAB/@1,RAMX/Q,AMX/RAMX , BMX/KMX,KMX/@2,ALU/ORNOT,SHF/ALU" 
"“ALU.Q,SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/@1" 
"BMX/0,MSC/READ.RLOG, ALU/B, SHF/RIGHT,SPO.R/WRITE.RAB,SPO.RAB/Q1" 


"LAB.WR(C@1) ,AMX/LA,EBMX/AMX.EXP,MSC/LOAD.STATE,EALU/A=B,SMX/EALU,SCK/LOAD" 
"AMX/RAMX.OXT,DT/LONG, EBMX/AMX .EXP,EALU/B,SMX/EALU,SCK/LOAD" 
"BMX/KMX,KMX/@1,AMX/RAMX.OXT,DT/LONG, ALU/A=B,SMX/ALU,SCK/LOAD" 
"SMX/ALU,SCK/LOAD" 

"SMX/ALU.EXP,SCK/LOAD" 
"RAMX/D,AMX/RAMX,ALU/A,SMX/ALU,SCK/LOAD" 
"RAMX/D,AMX/RAMX,ALU/A,SMX/ALU.EXP,SCK/LOAD" 
"RAMX/D,AMX/RAMX,FBMX/AMX EXP, EALU/B,SMX/EALU,SCK/LOAD" 
"KRBMX/D,BMX/RBMX ,ALU/B,SMX/ALU.EXP,SCK/LOAD" 

"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX ,ALU/A=B,SMX/ALU,SCK/LOAD" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,KMX/@2,BMX/KMX,ALU/A=B,SMX/ALU,SCK/LOAD*" 
"RAMX/D,AMX/RAMX.OXT,DT/@1,BMX/KMX,KMX/@2,ALU/XOR,SC.ALU" 
"RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/AND, SMX/ALU,SCK/LOAD" 
"RAMX/D,AMX/RAMX,KMX/81,BMX/KMX,ALU/OR,SMX/ALU,SCK/LOAD" 
“"RAMX/D,AMX/RAMX.SXT,DT/@1,ALU/A,SMX/ALU,SCK/LOAD" 
"SMX/EALU,SCK/LOAD" 

"SMX/FE,SCK/LOAD" 

"KMX/@1,EBMX/KMX,EALU/B,SMX/EALU,SCK/LOAD" 
"KMX/@1,BMX/KMX,ALU/B,SMX/ALU,SCK/LOAD" 
"AMX/LA,ALU/A,SFX/ALU,SCK/LOAD" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/AND,SMX/ALU,SCK/LOAD" 
"BMX/LC,ALU/B,SMX/ALU.EXP,SCK/LOAD" 
"EBMX/FE,EALU/NABS.A~B,SMX/EALU,SCK/LOAD" 
"SMX/EALU,EBMX/KMX,SCK/LOAD,KMX/.F,EALU/B" 
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Sc.Q 

SC.QCEXP) 
SC..Q(CEXP) (B) 
SC.0+K(] 
SC.02K [) 
SC.Q.AND.K{(] 
SC..Q.OR.K() 
SC..0.SXTE] 
SC.RCC) 

SC.RCL] (EXP) 
SCRE) 

SCR) CEXP) 
SCRE) .AND.KC) 
SC.SC+1 
SC.SC+EXP(Q) (A) 
SC.SC+FE 
SC.SC+K 0] 
SC.~SC+SHF.VAL 
SC.SCoFE 
SC..SCeK () 
SC.SC@SHF.VAL 
SC..SC.ANDNOT,.FE 
SC.SC,ANDNOT.K(J 
SC.SC.OR.K{] 
SC..SHF.VAL 
SC.STATE 

SC STATE.ANDNOT.K() 
SC.STATE.OR.K(J 
SD..NOT.SD 

SD.SS 

SS..0&SD.0 
SS.ALU1I5 

SS..SD 
SS.SS,XOR.ALUI5S&SDIALU1I5 
STATEWOCA) 
STATEVAMX -EXP 
STATE.DCEXP) 
STATE.FE 
STATE.FIRST 
STATE INNEROBJ 
STATE.WINNERSRC 
STATE.K (J 
STATE.WOUTER 
STATE..PREDEC 
STATEWQ(EXP) 
STATE.SC.VIA.KMX 
STATE SKPLONG 
STATE.STATE+1 
STATESTATE+¢FE 
STATEWTSTATE+K{() 


“RAMX/Q,AMX/RAMX,ALU/A,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX ,EBMX/AMX EXP, EALU/B,SMX/EALU,SCK/LOAD" 
“RBMX/Q,BMX/RBMX,ALU/B,SMX/ALU.EXP,SCK/LOAD" 
"RAMX/Q,AMX/RAMX ,BMX/KMX ,KMX/@1,ALU/A+B,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX , BMX/KMX ,KMX/@1,ALU/A=B,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX , BMX/KMX,KMX/@1,ALU/AND,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX ,BMX/KMX,KMX/@1,ALU/0R,SMX/ALU,SCK/LOAD" 
"RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A,SMX/ALU,SCK/LOAD" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SMX/ALU,SCK/LOAD" 
"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B,SMX/ALU.EXP,SCK/LOAD" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SMX/ALU,SCK/LOAD" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A,SMX/ALU.EXP,SCK/LOAD" 


"ALU/AND,AMX/LA,SPO.R/LOAD.LAB,SPO.RAB/@1,BMX/KMX , KMX/@2,SMX/ALU,SCK/LOAD" 


“EALU/A+1,SMX/EALU,SCK/LOAD" 

"EALU/A+B,EBMX/AMX .EXP,SMX/EALU,SCK/LOAD,AMX/RAMX,RAMX/Q" 
"EBMX/FE,EALU/A+B,SMX/EALU,SCK/LOAD" 
"KMX/@1,EBMX/KMX,EALU/A+B,SMX/EALU,SCK/LOAD" 
"EALU/A+B,EBMX/SHF.VAL,SMX/EALU,SCK/LOAD" 
"EBMX/FE,EALU/A=B,SMX/EALU,SCK/LOAD" 
"KMX/@1,EBMX/KMX,EALU/A=B,SMX/EALU,SCK/LOAD" 
"EBMX/SHF.VAL,EALU/A=B,SMX/EALU,SCK/LOAD" 
"EBMX/FE,EALU/ANDNOT,SMX/EALU,SCK/LOAD" 
"KMX/@1,EBMX/KMX,EALU/ANDNOT,SMX/EALU,SCK/LOAD" 
"KMX/@1,EBMX/KMX,EALU/OR,SMX/EALU,SCK/LOAD" 
"EBMX/SHF.VAL,EALU/B,SMX/EALU,SCK/LOAD*® 
"EALU/A,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD" 
"EALU/ANDNOT,EBMX/KMX ,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD, KMX/@1" 
"EALU/OR,EBMX/KMX,MSC/LOAD.STATE,SMX/EALU,SCK/LOAD,KMX/@1" 
“SGN/NOT.SD" 

"SGN/SD,FROM,.SS" 

"SGN/CLR.SD+SS" 

"SGN/LOAD.SS* 

"SGN/SS.FROM,.SD" 

"SGN/SS.XOR.ALU" 
"AMX/RAMX.OXT,DT/LONG, EBMX/AMX .EXP,EALU/B,MSC/LOAD.STATE" 
"EBMX/AMX.EXP,EALU/B,MSC/LOAD.STATE" 
"RAMX/D,AMX/RAMX,EBMX/AMX.EXP,EALU/B,MSC/LOAD.STATE" 
"EBMX/FE,EALU/B,MSC/LOAD.STATE" 

*"STATE.K (ZERO]" sEDITPC STATES 
“STATEK(.1]" sMATCHC STATES 
"STATEK(.3]" 

"KMX/@1,EBMX/KMX,EALU/B,MSC/LOAD.STATE" 

"“STATE.K(ZERO)" 

"STATE.K(.80)" 

"RAMX/Q,AMX/RAMX ,-EBMX/AMX.EXP,EALU/B,MSC/LOAD.STATE" 
"MSC/LOAD.STATE, EALU/B, EBMX/KMX , KMX/SC" 

"STATE.K(.4]" 3SKPC STATES 
"EALU/A+1,MSC/LOAD.STATE" 
"EBMX/FE,EALU/A+B,MSC/LOAD.STATE" 
"KMX/@1,EBMX/KMX,EALU/A+B,MSC/LOAD.STATE" 
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STATE.STATE=FE "EBMX/FE,EALU/A=-B,MSC/LOAD.STATE" 
STATE.STATE®2K[() "KMX/@1,EBMX/KMX,EALU/A=B,MSC/LOAD.STATE" 
STATE.STATE.AN.SKPLONG "STATEJSTATE.ANDNOT.KE.4]" 
STATE.STATE.AN.5STOO "STATE.STATE.ANDNOT.K(.3F)" 
STATE.STATE.AN.6T04 "STATE.STATE.ANDNOT.K(.7F)" 
STATEJSTATE.AN.DESTDBL "STATE.STATE.ANDNOT.K(.6]" 
STATE.STATE.AN.NOTPREDEC “STATE.STATE.ANDNOT.K(.7F)" 
STATE.STATE.AN.PREDECZERO "STATE.STATE.ANDNOT.K(.COJ" 
STATE.STATE.ANDNOT,FE "EBMX/FE,EALU/ANDNOT,MSC/LOAD.STATE" 
STATE.STATE.ANDNOT.KCJ "KMX/@1,EBMX/KMX,EALU/ANDNOT,MSC/LOAD.STATE" 
STATE.STATE.ANDNOT.SHF.VAL "MSC/LOAD.STATE,EBMX/SHF.VAL,EALU/ANDNOT" 
STATE.STATE.OR.FE "EALU/OR,EBMX/FE,MSC/LOAD.STATE*® 


STATE.STATE.OR.K() 


STATE.STATE.OR.ADJINP 


STATE.STATE.OR.DEST 


STATE.STATE.OR.DESTDBL 


STATE.STATE.OR. FILL "STATE STATE.OR.K(.7)" 

STATE.STATE.OR.FLOAT "STATE STATE.OR.K{.60)" 

STATE.STATE.OR MOVE "STATE.STATE.OR.K([.50]" 

STATE.STATE.OR.PATT1 "STATESTATE.OR.K(.1)" 

STATE.STATE.OR.PATT2 "STATE.STATE.OR.K([.2]" 

SWAPD "DK/BYTE.SWAP" 

VA.ALU "VAK/LOAD"® 

VA.D "RAMX/D,AMX/RAMX,ALU/A,VAK/LOAD" 

VAnD+KC) "RAMX/D,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A4B, VAK/LOAD" 
VA.D+LC "RAMX/D,AMX/RAMX ,BMX/LC,ALU/A+B, VAK/LOAD" 

VA..D+Q "RAMX/D,AMX/RAMX ,RBMX/0Q,BMX/RBMX ,ALU/A+B,VAK/LOAD" 
VA.D.OXT(] +0 "RAMX/D,AMX/RAMX.OXT,DT/@1,BMX/RBMX,ALU/A+B, VAK/LOAD" 
VA{D.ANDNOT.K CJ "RAMX/D,AMX/RAMX , BMX/KMX ,KMX/@1,ALU/ANDNOT, VAK/LOAD" 
VALKE) "KMX/@1,BMX/KMX,ALU/B,VAK/LOAD" 

VA.LA "AMX/LA,ALU/A,VAK/LOAD" 

VA.LA+D "AMX/LA,RBMX/D,BMX/RBMX,ALU/A+B, VAK/LOAD® 

VAWLA+tK CJ "AMX/LA,BMX/KMX,KMX/@1,ALU/A+B,VAK/LOAD" 

VA..LA4K(] +1 “AMX/LA,BMX/KMX ,KMX/@1,ALU/A4B4+1,VAK/LOAD" 
VA.LA+PC "AMX/LA,BMX/PC,ALU/A+B, VAK/LOAD" 

VA.LA+0 "AMX/LA,RBMX/Q,BMX/RBMX ,ALU/A+B, VAK/LOAD" 

VA.LA=D "AMX/LA,RBMX/D,BMX/RBMX,ALU/A@B, VAK/LOAD" 
VAWLAKC) "AMX/LA,BMX/KMX ,KMX/@1,ALU/A@B,VAK/LOAD" 

VAWLA#K [) 1 "AMX/LA,BMX/KMX ,KMX/@1,ALU/A=B=1,VAK/LOAD" 

VAJLA=0Q "VAK/LOAD, ALU/A=B,AMX/LA,BMX/RBMX,RBMX/Q,SHF/ALU" 
VA..LA.AND.LC "AMX/LA,BMX/LC,ALU/AND,VAK/LOAD" 

VAJLA.ANDNOT.K(J "AMX/LA,BMX/KMX,KMX/@1,ALU/ANDNOT, VAK/LOAD" 
VA.WLB+D,0XT “BMX/LB,ALU/A+B,AMX/RAMX.OXT,DT/BYTE, VAK/LOAD" 
VA.PC "“BMX/PC,ALU/B,VAK/LOAD" 

VA.Q "RAMX/Q,AMX/RAMX,ALU/A,VAK/LOAD" 

VA.Q+D *"VAK/LOAD, ALU/A+B,AMX/RAMX,BMX/RBMX,RAMX/Q,RBMX/D,SHF/ALU" 
VAwO+K C] "RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A4+B, VAK/LOAD" 
VA..Q+LB "RAMX/Q,AMX/RAMX,BMX/LB,ALU/AtB, VAK/LOAD" 
VA.Q+LB.PC "RAMX/Q,AMX/RAMX ,BMX/PC.OR.LEB,ALU/A+B, VAK/LOAD" 


"KMX/@1,EBMX/KMX,EALU/OR,MSC/LOAD.STATE" 
"STATE.STATE.OR.K({.3]" 
"STATE.STATE.OR.K[.4)" 
"STATE.STATE.OR.K[.6])" 
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VA.Q+LC 
VA.Q+PC 
VA.Q"KC) 
VA.Q°LB 


VA~Q.ANDNOT.K() 


VA.RCC) 
VAWVA+4 


eTOC m 


B.FORK 
BYTE 


C.FORK 


CACHE. INVALIDATE 


CALL 

CALL(J 

CHK .FLT.OPR 
CHK.ODD.ADDR 
CLK.UBCC 


CLR.FPD 
CLR.IB.COND 
CLR.IB.OPC 
CLR.IB.SPEC 
CLR.IBO=1 
CLR. IBO@3 
CLR.IB2=3 
CLR.IB2=5 
CLR.NEST.ERR 
CLR.SDESS 


E.FORK 
EXCEPT.ACK 


FLUSH.IB 
G.FORK 


INHIBIT.IB 
INTRPT.ACK 
INTRPT.STROBE 
IRD 

IRD.11 

IRDO 

IRD1 


Macro definition 


"RAMX/Q,AMX/RAMX,BMX/LC,ALU/A+B, VAK/LOAD" 
"RAMX/Q,AMX/RAMX,BMX/PC,ALU/A4B,VAK/LOAD" 
"RAMX/Q,AMX/RAMX ,KMX/@1,BMX/KMX,ALU/A=B, VAK/LOAD" 
"RAMX/Q,AMX/RAMX,BMX/LB,ALU/A=B, VAK/LOAD" 
"RAMX/Q,AMX/RAPX ,KMX/@1,BMX/KMX,ALU/ANDNOT, VAK/LOAD" 
"SPO.R/LOAD.LC,SPO.RC/f1,BMX/LC,ALU/B, VAK/LOAD" 
"SPO.R/LOAD.LAB,SPO.RAB/®@1,AMX/LA,ALU/A, VAK/LOAD" 
"PCK/VA+4" 


: Nonetransfer macros" 


"LABAR(SP1),QK/ID,CLR.IB.COND, PC.PC+N,SUB/SPEC,J/BeFORK" 
"DT/BYTE" 


“SUB/SPEC,J/C.FORK" 
"MCT/INVALIDATE, VAK/NOP" 
"SUB/CALL" 

*CALL,J/@1" 
"MSC/CHK.FLT.OPR" 
"MSC/CHK.ODD.ADDR" 
"CCK/LOAD.UBCC" 


"MSC/CLR.FPD" 

"IBC/CLR.1=°5.COND" 

"IBC/CLR.O,IEK/ISTR" 

"IBC/CLR.1" 

"IBC/CLR.0.1,IEK/ISTR" 

"IBC/CLR.0=3" sDISCARD #11 INSTR & OPERAND 
"IBC/CLR.2.3" 311 MODE DISCARD ISTREAM OPERAND 
"IBC/CLR.1°5.COND" 32ND PART OF Q/D IMMEDIATE 
"MSC/CLR.NEST.ERR" 

"SGN/CLR.SD+SS" 


"SUB/SPEC,J/E.FORK" 
"IEK/EACK" 


"IBC/FLUSH, VAK/LOAD, IEK/ISTR" 
"SUB/SPEC,J/G.FORK" 


“MCT/MEM.NOP" 

"IEK/IACK® 

"IEK/ISTR" 

"IRDO,CLK.UBCC,IRD1,SUB/SPEC,J/A.FORK" 

"LA.WR(DST)&LBOR (SRC) ,D.LB.PC,VAK/LOAD,Q@.1B.DATA,SC.K(.10) ,PCK/PC#N,MSC/IRD,SUB/SPEC,J/DPO" 
"LAWR(SP2)&LBUR(SP1),D&EVA-LB,SCLALU(CEXP) , FE.LACEXP) ,SS.ALU15" 
"MSC/IRD,QK/ID,MCT/ALLOW.IB.READ, IBC/CLR.1°5.COND,PCK/PC+N" 
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LOAD.ACC.CC 
LOAD.1B8 
LOAD.IB.11 
LONG 


MEMORY .NOP 
MUL.OXT 
MUL.1XT 
MULM.DONE 
MULP.DONE 


POLY .DONE 


RETURNO 
RETURN1 
RETURN10 
RETURN100 
RETURN1OC 
RETURNIOE 
RETURN12 
RETURNI8 
RETURNIF 
RETURN2 
RETURN20 
RETURN24 
RETURN3 
RETURN4 
RETURN40 
RETURN60 
RETURN61 
RETURNS 
RETURNY 
RETURNF 
RETURN) 


"MSC/LOAD.ACC.CC" 
“VAK/NOP,MCT/READ.V.NEWPC" 
“VAK/NOP,FCT/READ.V.NEWPC® 
"DT/LONG" 


"MCT/MEM.NOP* 
"SI/MUL+,SC.SC-K(.1),BEN/MUL" 
"SI/MUL=,SC.SC@K(.1),BEN/MUL" 

"DD -RIGHT2,SI/MUL=,INTRPT.STROBE" 
"D.DeRIGHT2,SI/MUL+,INTRPT. STROBE" 


"ACF/CONTROL,ACM/POLY.DONE"* 


"SUB/RET,J/0" 
"SUB/RET,J/1" 
"SUB/RET,J/10" 
"SUB/RET,J/100" 
"SUB/RET,J/10C" 
“SUB/RET,J/10E" 
"SUB/RET,J/12" 
"SUB/RET,J/18" 
"SUB/RET,J/1F" 
"SUB/RET,J/2" 
"SUB/RET,J/20" 
"SUB/RET,J/24" 
“SUB/RET,J/3" 
"SUB/RET,J/4" 
"SUB/RET,J/40" 
"SUB/RET,J/60" 
"SUB/RET,J/61" 
"“SUB/RET,J/8" 
"SUB/RET,J/9" 
"SUB/RET,J/0F" 
"SUB/RET,J/@1" 
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SET.CC(BYTE) "CCK/INST.DEP,DT/BYTE” 


SET.CCCINST) "CCK/INST.DEP,DT/INST.DEP" 

SET.CC(LONG) "CCK/INST.DEP,DT/LONG" 

SET.CC(ROR) "CCK/ROR" 

SET.CC(C WORD) "CCK/INST.DEP,DT/WORD" 

SET.FPD "MSC/SET.FPD" 

SET. NEST.ERR "MSC/SET.NEST.ERR" 

SET.PSL.CCAMX) "CCK/C.AMXO" 

SET.V "CCK/SET.V" 

SPEC "LAB.R(SP1),Q@.1B.DATA,CLR.IB.COND, PCLPC+N,MCT/ALLOW. IB. READ, SUB/SPEC,J/C.FORK" 
SPECG "LAB.R(SP1),Q.1B.MATA,CLR.IB.COND, PC_PC+N,MCT/ALLOW.IB.READ,SUB/SPEC,J/G.FORK" 
START.I6 "IBC/START" 

STOP.IB "IBC/STOP" 

TEST.TB.RCHK "MCT/TEST.RCHK,VAK/NOP” 

TEST.TB.WCHK "MCT/TEST.WCHK,VAK/NOP" 

TRAP. ACCC] "ACF /TRAP,ACM/R1" 

WORD "DT/WORD" 

WRITE.DEST "LAB.R(SP1),QK/1D,CLR.IB.COND, PC.PC+N,SUB/SPEC,J/WRD" 

WRITE.G.DEST "LAB.R(SP1), QK/ID,CLR.IB.COND,PC..PC+N,SUB/SPEC,J/WRG" 
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~TOC . 


AC.LOW? 
ACC. SYNC? 
ACCEL? 
ALIGNED? 
ALU.N? 
ALU1=0? 
ALU? 


BCDSGN? 


C317 
CONSOLE.MODE? 


D(1)? 
D.BO? 
D.B1? 
D.B2? 
D.BYTES? 
D,NE.O? 
D0? 
D2-0? 
D2? 
D3-0? 
D31? 

D3? 
DATA.TYPE? 
DBL? 


EALU.N? 
EALU.Z? 
EALU? 
END.DP1? 


FPD? 


IB. TEST? 
INT? 


INTERRUPT.REQ? 


IRO.C31? 
IRO? 
IR1? 
IR2=1? 


LAST.REF? 


MODE.LSS.ASTLVL? 


MUL? 


Macro definition 


3 Branch enable macros" 


"BEN/ INTERRUPT" 
“BEN/ACCEL" 
“BEN/ACCEL" 
"BEN/TB.TEST" 
“BEN/ALU" 
"BEN/ALU1I=0"% 
"BEN/ALU* 


“BEN/DECIMAL" 


"BEN/C31i" 
"BEN/PSL.MODE* 


"BEN/MUL" 
"BEN/D.BYTES" 
“BEN/D.BYTES" 
"BEN/D. BYTES" 
"BEN/D.BYTES" 
"BEN/SIGNS" 
"BEN/D3=0" 
"BEN/D3=0" 
"BEN/D3=0" 
"BEN/D3=0" 
"BEN/SIGNS" 
"BEN/D3=-0" 
"BEN/DATA.TYPE" 
"BEN/DATA.TYPE" 


"BEN/EALU" 
"BEN/EALU” 
"BEN/EALU® 
*"BEN/END.DP1" 


"BEN/LAST.REF" 


"BEN/IB,TEST" 
"BEN/ INTERRUPT" 
*"BEN/ INTERRUPT" 
"BEN/ALU" 
"BEN/ALU" 
"BEN/IR2-1" 
"BEN/IR2-1" 


*“BEN/LAST.REF" 


"BEN/REI" 
"BEN/MUL® 


#,J33/3" 
?,J33/3" 


%,J5/17" 
3,J34/07" 


#,J2/2" 


7,J5/1B" 


3,J4/0E*" 
3,J4/0D" 
3,J4/0B" 


3,J33/5" 
3,J4/0E" 
2 ,J4/08" 
3,J4/0B" 


3,J3/6" 
#,J4/07" 


3434/07" 
3,J34/0B" 


3434/07" 


3,J33/5" 


3,J4/0D" 
3433/6" 


#4J33/3" 


7;PREFERED FORM 
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CL 


NEST. ERR? 


PC. MODES? 
PSL.C? 
PSL.CC? 
PSL.MODE? 
PSL.N? 
PSL.V? 
PSL.2? 
PTE.VALID? 


Q31? 
QUAD? 


RLOG, EMPTY? 
ROR? 


SC.GT.0? 
SC.NE.0? 
SC? 


STATEC7)?2 
STATEO? 
STATE1=-07? 
STATE1? 
STATE2? 
STATE3=0? 
STATE3? 
STATE4? 
STATES? 
STATE6? 
STATE7=4? 


TB.TEST? 


VA31-2307 
VA31? 


Z? 
ZONED? 


"BEN/LAST.REF" 


"BEN/PC,.MODES" 
"BEN/PSL.CC*" 
"BEN/PSL.CC® 
“BEN/PSL.MODE” 
"BEN/PSL.CC*® 
*BEN/PSL.CC® 
"BEN/PSL.CC" 
“BEN/TB.TEST" 


"BEN/SIGNS" 


"BEN/DATA.TYPE" 


"BEN/ALUI=0* 
"BEN/ROR®" 


"BEN/SC" 
"“BEN/MUL" 
"BEN/SC*® 
"BEN/SIGNS" 
"BEN/SRC.PC" 
“BEN/EALU*® 
"STATE7=4?" 
"BEN/STATE3=0" 
"BEN/STATE3=0" 
"BEN/STATE3=0" 
"BEN/STATE3=0" 
"BEN/STATE3=0" 
“BEN/STATE3=0" 
*"BEN/STATE7=4" 
"BEN/STATE7=4" 
*"BEN/STATE7=4" 
"BEN/STATE7=4" 


“BEN/TB,.TEST" 


“BEN/PSL.MODE" 
“BEN/PSL.MODE" 


"BEN/Z" 
*BEN/DECIMAL" 


3704/05" 


3,J4/0E" 


3,J54/7" 

3,J34/0D" 
3,J4/0B" 
3,J5/0F" 


3,J3/3" 


*,J4/7" 


3,J33/3" 


sCOMP MODE, BEN ON SRC R 


3,J4/0E" 
3,J04/0E" 
3,J4/0C* 
3,J34/0D" 
3,J4/0B" 


3,J4/07" 


3,J5/07" 
#,J5/0F*" 


3,J2/1" 
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FPA CONTROL WORD FIELDS 


47 46 45 44 43 42 41 #40 #39 #38 37 36 35 34 33 += 32 


ey 
NEXT ADDRESS BRANCH EALUA EALUB 
ENABLE INPUT INPUT 


31. 30 29 28 27 2 25 24 23 22 #21 #20 #19 18 17 16 


YY U——_, J 
EALU MCTL EXPONENT MISCELLANEOUS SCRATCH 
CONTROL PROCESSOR CONTROLS PAD 
FP SYNC CONTROL = WAIT Norm. CONTROL 
REGISTER 


15 14 13 12 #11 +10 +O9 08 O07 06 05 04 03 02 O1 O00 


——,___Y 
BUS A— BUS B FRACTION SIGN LATCH MULTIPLIER 
DATA SOURCE PROCESSOR CONTROL OPERAND 
CONTROL CONTROL 
REMAINDER 
REGISTER 
CONTROL 


TK-0513 
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“ 
aN 


;FIELDS ARRANGED FROM HI TO LO ORDER BITS 


~RTOL 
eHEXADECIMAL 


NAOD/=0,9,39,+ 


BEN/=C,3.26,D 


NOP=¢ 

Seni=1 
BEN2=2 
BEN3=3 
BEN4=4 
BENS=S 
BENo=6 
5EN7=7 


AMXC/=2,2,34,D 


LA=90 
LB=1 
PR=2 
CONO=3 


BMXC/=0,2,32,D 
NK=0 
XR=1 


¥EC=2 
LS=2 


EALUC/=9,2,30,0 


sNEXT ADORESS OEFAULT IS THE FOLLOWING 
sMICRO WCROD 


’ 
*BRANCH ENASLE 


;DEFAULT 
*;SEE TABLE FOR EXPLANATION 


ee ae we 


sEALU A INPUT 


sSEL LA TO EALU 
;SEL LB 79 EALY 
;SEL PR TO EALU 
7A0D. CONDITIONAL 


sEALU B INFUT 
sACM NORALIZATIGN CONSTANT 
7% REGISTER 


sRESTOCRE EXCESS 80(16) NOTATION 
;Sel LOB TO EALU 


sEALU CONTROLS 


SNOILINISSG G1314d WOY IOYLNOD Vda | 


FPSYNC/=0,1,.29,D0 


NOoP=C 
FeS=1 


MCTL/=0,1,28,D 


NOP=0 
CNT=1 


EAC/=0,3,24,0 


NOP=0 
LOXR=1 
LOPR=2 
PR.XR=3 
LOB=4 
XR.LE=5 
PR.LB=6 
PR.XR.LS=7 
LDA=8 
XR.LA=9 
PR. LA=0A 
PR.XR.LA=0B 
LOAS=0C 
XR. 43=00 
PR. AB=0E 
LO.ALL=0F 


sPASS AM UX 


AMX MINUS BMA 


sAMX PLUS 2IAX 
> EALU=3FF 


sSYNC TO CPU 


s;ASSERT FeSYNC 


START A MULTIPLY 


EXPONENT PROCESSOR CONTROLS 


POLY ARG EXP REG GETS EALU 
PRODUCT EXP REG GETS EALU 
LOAD PR & XR 

LB GETS BUS B 

LB GETS BUS, XR GETS EALU 
LB_BUS, PR_EALU 

LB_BUS, ©R&XR_EALU 

LA_BUS A 

LA_BUS, XR_EALU 

LA_BUS, PR_EALU 

LA_BUS. PR&XR_EALU 

LA_BUS 4, LS5_BUS B 

LA_BUS A, 1B8_BUS B, XR_EALU 
LA_BUS A, L8_BUS 8, PR_EALU 
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WAIT /=0,1,23,D 


NOP=0 
WAIT=1 


MSC/=C,3,20,)5 


NOP=0 
P.ADD=1 
MG=2 
RR.0=3 
CC=4 
LDSX=5 
IRO=6 
IR1=7 


NRC/=3,2,18,D 


NOP=3 
SL=2 
LO=0 


SCR/=0,2,16,D 


CPuU=0 
DPR.R=1 
R.R=2 
DP=3 


sENABLE STALL 


sMISCELLANEOUS CONTROLS 


*POLY ADG FOR SIGN FROCESSOR 
;SET ERRiR B81T FOR RESRVD OPND 
sCLEAR REMAINDER REGISTER 
sERROR CONS!ITIONS 

;LOAD SIGN GF X FOR POLY 

s INSTRUCTION 3SRANCH O 

s INSTRUCTION SRANCH 1 


sNORMALIZER REGESTER 


SSHIFT LEFT (NORMALIZE) 
sLCAD BUS A, BUS B 


;FPA SCRATCH PAD CONTROLS 


sREGISTER ADCRESS FROM CPU 
3;SP2+1,PRN+1 

sSP1,SP2 

sPRN+1, PRN 
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BSC/=8,4,12,D + DATA SOURCE FOR BUS A AND BUS B 


INTH=3 siINTEGER PROOUCT HI TO BUS A 
NL=4 sNSHFL TO BUS A, BUS A TO BUS B 
NH=5 sNSHFH & £XP TO BUS A, A 70 B 
PQ=6 ;PROD/QUOTH 79 BUS A, P/QL TO BUS B 
INTL=7 sINTEGER PRODL TO BUS A 
Id=8 710 BUS TS Bus A, B 
LR=9 ;IBUF DATA REGISTER TO BUS 
ID.RB=0A 310 TO Bus A, RS TO BUS B 
R=0B *RA TO BUS A, RB TO BUS B 
FAL.X=0C sHARDWARE DETERMINED 
FAL.LH=00 *FALUL TO BUS A, FALUH TO BUS B 
FAL.RL=CE >FALUH TO SUS A, FALUL TO BUS B 

FADC/=0C,4,8,D ;FRACTION PROCESSOR CONTROLS 
AR=0 ;LOAD AR1, ARO 
B8R1=1 ;LCAD BRI 
AR1=2 ;LCAD ARi 
R1=3 >LOAD AR1, BR1 
5R=4 ;LOAD BR1,2&R0 
BRO=5 ;LOAD BRS 
ARO=6 *LOAD ARO 
RO=7 ;LOAD BRO, ARO 
LD=8 ;LOAD AR, SR 
A.2=0A sHARDWARE DETERMINED ADD/SUB 
A=CC sOUTPUT AR 
3=0D s;OUTPUT BR 

SGNC/=0,3,5,D ;SIGN LATCH CONTROLS 
NOP =0 ;SIGN LATCHES UNCHANGED 
LOSA=1 75US A(15) TC SA 
A.SNA=2 7IF SUB, SA<- NOT SA ; ELSE SA <= SA 
A.RES=3 sRESULT SIGN TG SA 
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LOSB=4 ;BUS B(15} TO SB 


LOS=5 sBUS A(15} TO SA BUS 3(3:5) TO S8 
A.B=6 ;SE TD SA 
A.XOR.X=7 sSA XOR X TO SA 
LRR/=0,%1,4,9 sREMAINOER REGISTER CONTROLS 
NOP=0 : 
LO.RR=1 sLOAD REMAINOER REGISTER 
OPLD/=6,4,0,D0 sMULTIPLIER OPERAND CONTROLS 
NGP=6 : 
MC=1 sLOAD MULTIPLICAND 
MC1=2 *LOAD UPFER HALF OF MULTIPLICAND 
MC.P0=4 sLOAD OP LOW HALVES 
MOO=5 sLOAD LOWER HALF OF MULTIFLICAND 
LOR.R=8 s;LQAD ALL FOR R-& 
fCI.MP1=0A sLOAD M'C4ND INTESERSMULTIPLIER HIGH FRACTION 
MC1=08 LOAD MULTIPLICEND INTEGER 
MP=0C sLOAD MULTIPLIER 
MPO0=0D sLOAD LOWER HALF OF MULTIPLIER 
MP1=0E sLOAD MULTIPLIER, HIGH FRACTION 
INIT=OF sCONTROL INITIALIZATION 


ARR OR ROI IO RIO IOI IORI I ai a re koe fa ake ok ok 


* ™ 
* BEN TABLE * 
* * 


PEE SEE REESE SLES SEE EEE ES SE SER ESE EER ES PSE SSS 


@ee ewe ee we we 


> BEN GADRS<2> UADRS<1> VADRS<C> 


30 0 0 0 (NOP ) 
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oak 


0 


vu Oo OW 8 W WN 


0 


@eo ©7e 26 26 78 26 20 28 20 @e we of of we 


FLOAT H 

SWR H 

RSV H 

POLY DONE L 


(A OR 6)=0 H 


IRBR1 L IRBRO L (OPCODE SRANCH) 

SWR H SwR H (NCOMALIZATION SHIFT WITHIN RANGE) 
B=0 H A=0 H (ZEROES AND RESERVED OPERANDS) 
CPSYNC H FLOAT H (SYNCHRONIZATION WITH CPU) 
SU8*ED<2 H SUBtOOUBLE*ED>S H (EXP. DIFF.) 

fe) MUL/DIV DONE H 


[PR=0+PR<9>] L PR<8> H (OVER/UNDSRFLOW IN POLY) 


"TRANSFER MACRO DEFINITICNS" 


AR_PROD 
BFORK 
BUS_O 
CPU_ANSH 
CPU_AINSL 
EALU_PR 
EALU_PR-XR 
ERCH 
FPA.IRD 
FO2SYNC 
ikD 
LA&PR_LB 
LAEPR_PR-K 
LA&SA_O 
LA_O 
LA_LB 
LA_PR 
LA_PR+K 
LA_PR~-K 
LS5_0 
LB_PR 


"BSC/PQ, FADC/AR" 

"MSC/IR1,NAD.’100,WAIT/WAIT" 

"BSC/NL, EALUC/K3FF,AMXC/PR" 
“BMXC/NK.38SC/NH, AMXC/PR, EALUC/A" 
"BMXC/NK,S5SC/NL,AMXC/PR, EALUC/A" 

“AMXC/PR,ZALUC/A" 

"AMXC/PR, BMXC/XR, EALUC/A-B" 

"MSC/CC" 

"SCR/R.R,FADC/R1,MSC/IRO,6SC/R,SGNC/LDS ,OPLD/LDR.R.EAC/LOAB" 
"FPSYNC/F=S* 

"“NAD/OA3. EALUC/3, FADC/LD,SGNC/A.RES,BSC/NH,OPLD/INIT,MSC/RR.O" 
"BSC/NH, 4%%C,/LB, EALUC/A, SAC/PR.LA" 
WARIXC/PR,EALUC/A-8, BAC /430,BSC/NH, EAC/PR.LA" 
"EALUC/KSFF,ENXC,NK, SSC/NH, EAC/LDA, SGNC/A. RES, AMXC/PR" 
"EALUC/K3FF.ENKC/Nn, BSC/NH, EAC/LDA, AMXC/PR" 

"AMXC/LB. EMXC-LB,EALUC/A, BSC/NH,EAC/LDA" 
"AMXC/PR,cALUC/A, BMXC/LB,. BSC/NH, EAC/LDA" 

MALIXC/PR, EALUC/A+B, EMMXC/#E0, BSC/NH, EAC/LDA" 

"AMXC/PR, EALLC/A~B, EnlXC/*#50, BSC/NH, EAC/LDA" 
"EALUC/K27F, 2¥AC/NK, BSC/NL, EAC/LDB, SGNC/LDSB" 
"£MXC/FR; EALUC/A, BMXC/LB, BSC/NH, EAC/LDB" 
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LB_PR-K 
LOAD. AO 
LOAD.A1 
LOAD. 
LOAD. BO 
LCAD.B1 
LOAD. COEFH 
LOAD. COEFL 
LOAD.MR 
LOAD.2DB 
MCO_NSHFL 
MC1_NSHFH 
MCONT 
MC_EQ 
MINIT 

NoP 

NORM. PQ 
NORM. SUM 
NR_AR 


PR_LA+LB 
PR_LA+NROM 
PR_LB 


" AMXC/PR, ZALUC/A-B, BMXC/#80,BSC/NH, EAC/LDB" 
“FADC/ARO,OPLD/MCO" 

“FADC/AR1 EAS/LCA, SGNC/LOSA,OPLD/LDR.R" 
"FADC/BR,EAC*LDG, SGNC/LDSS, OPLD/MP" 
“FADC/SRO.C2.5/120" 

“FADC/BR1,£AC/LDB, SGNC/LDOSB,OPLD/MCI.MP1" 
"BSC/1D, FADC/BR1, EAC/LDB, SGNC/LDSB" 
"BSC/ID, FACC/ BRO" 

"SGNC/LDS, =ADC/k1,EAC/LDOAB, OPLD/LDR.R" 
“BSC/R,SC&R/DP2.R,FADC/RO" 
"BSC/NL,CPLD/MCO" 

"BSC/NH,OPLO.HC1" 

MMCTL/CNT® 

"BSC/FAL.HL,FADC/B,OPLD/MC" 

“OPLD/INIT" 

"BEN/O" 

"EAC/LOP 2, SGNC,/A.RES, BSC/NH,MSC/CC, EALUC/A+B, AMXC/PR, BMXC/NK*" 
"EAC/LDPR ,S3NC/A. RES, ESC/hH,MSC/P. ADD, EALUC/A+B, AMXC/PR, BMXC/NK* 
"FADC/A, 5SC ‘FAL.HL,NRC/LD* 

"FADC/B, BSC/FAL.HL,NRC/LD" 
"FADC/A.3,652/FAL.X.NRC/LOD" 
"BSC/PQ,NACSLD" 

"BSC/PQ,NRC/LO" 

"MSC/P.A2D' 

"AMXC/LB, &.140,//LB, EALUC/A-B, EAC/LDPR" 
"AMNXC/COMS, = 4LUC/4, EAC/LOER" 

"BMXC/#89. FALL C/KSFF,EAC/LDPR" 

WANMXC/LA. EALUC/A, EAC/LDPR® 

"AMXC/LA, EALUC/AtS, EVXC/ #80, EAC/LDPR" 
WAMXC/LA, EN NCSLE, EALUC/ArB, EAC/LDPR" 
PALIXC/ La £4.C /NK , EALUC/ Av, EAC/LDFR™ 
"AMXC/LB. SALUC,A, EAC/LDFR" 
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TRANSFER MACRO DEFINITIGNS 


PR_LB+K WAMXC/LB.EALUC/A+B, BMXC/#60,EAC/LDPR* 
PR_L8-K "AMXC/LB. SALUC,A-B, SMXC/#80,EAC/LDPR" 
PR_LB-XR “ANXC/LB. EMAC “NR, EALUC/A-B, EAC/LOPR" 

PR_PR+K "AMXC/PR, 36x07 6C, EALUC/A+B, EAC/LDPR" 
PR_°&R+NROM MAMXC/PRENAS. NK, EALUC/A+B, EAC/LDPR® 

PR_PR+XR “ WXC/PR, BMAC/XAR, EALUC/A+B, EAC/LOPR" 

PR_PR-K “AMXC/PR. SiAXC/ #80, EALUC/A-B, EAC/LOPR" 
PP_UNOK "EAC/LDPR, EALUC/KSEF" 

PR_XR+LB "FAC/LDP2, AVXC/LB, EMXC/XR, EALUC/A+B" 

RR_NR “LRR/LD. RE" 

RSV “MSC/MO" 

Sh_SA.XGR.SUB "SGNC/A. SNA" 

SA_SA.XOR.SX “SGNC/A. XR. X" 

SA_S8 “SGNC/A. 5" 

SA_SR “SGNC/A.555" 

SX_SA "MSC/LOS 4" 

WAIT "WALT/WALT" 

XR_LA "AMXC/LA, EALUC/A, EAC/LDXR" 


"BRANCH MACRO DEFINITIONS" 


({A.OR.B).0? "BEN/5" 
COSYNC? "BEN/4" 
DIV.CONE? “BEN/6" 
ERROR? “BEN/7" 
EXP .OLFF? “SEN/5" 
FLOAT? “BEN/4" 
MUL .DONE? “BEN/6" 
CFCOCE? “BEN/1" 
SWR? "BEN/2" 
ZEROES? "BEN/3" 
POLY . DONE? “BEN/4" 


(LNOO) SNOILINISSG 01314 WOY TOYLNOO Wd 


BLANK 


CHAPTER 4 
CONSOLE 


BLANK 


CIB O-BUS REGISTERS (LOWER) 


iD BUS 
ADDRESS 


i=) 


ROM 0 DATA <15:0> R/O 


bo) 
Oo 
= 
° 


1S 


ROM 1 DATA <15:0> R/O 


° 


TIMEOUT 


o 


ID DATA <15:0> R/O 


°o 


ID DATA <31:16> R/O 


o 


SPARE TIMEOUT 


72) 
uv 
> 
Ps) 
m 


Q BUS 
ADDRESS 16 
173000 

15 
173002 ROM 1 

15 
173004 SPARE 

15 
173006 ID DATALO 

15 
173010 ID DATA HI 

15 
173012 

15 
173014 RX DONE |0 

15 
173016 TX READY [0 


* 
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BASE ADDRESS ON M8236 
W1 INSTALLED — 1730XX 
W1 REMOVED — 1630XX 


oe 

~“N 

Oo 
°o 


| 
oi *) 
2x 
m 
| 
oO 
2 


ioe) 
~ 
fos] 
o 


(>) 
a- 
Ox 
< 
o 
(=) 
2 


TK-0204 


CIB O-BUS REGISTERS (UPPER) 


ID BUS Q BUS 
ADDRESS ADDRESS 


15 00 
(05) 173020 TOIDLO TO ID <15:0> R/W 
15 00 
(05) 173022 TOIDHI TO ID <31:16> R/W 
15 00 
(07) 173024 FMIDLO FM 1D <15:0> R/O 
15 00 
(07) 173026 FMIDHI FM ID <31:16> R/O 
173030 
Q BUS 
ADDRESS 
15 14 13 12 11 #10 09 O08 O07 06 OS 04 O38 O2 OF 00 
173032 MCR 
HLT UPC12 ROM CLK FREQ SBC 
REQ NOP STPD <0O-> 
15 14 13 12 #11 #10 O09 08 07 06 OS 04 03 O02 O01 00 
173034 MCS R/W 


AuTO RST| LOCK 


BOOT CNSL HALT  ODNE REMOTE 


CMND STATE IE 


15 08 
V BUS SER CHNL <7:0> 


07 O06 O05 04 O3 O02 O1 OO 


173036 V-BUS R/W 


CPT CPT 0 Vv 


TK-0205 
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EXPLANATION OF VERSION NUMBERS FOR CONSOLE BOOTING 


When WCS has been reloaded, the console terminal prints out 
revision status, for example: 


VER: PCS=81 WCS=9E-18 FPLA=@E CON=V@7-@8-L KE78@ PRESENT 


The PCS code refers to the revision number of the programmed 
control store (ROM). The WCS (writable control store) code 
contains two numbers. The primary version number (in this case, 
®E) refers to the FPLA number that is required for this WCS 
version. The secondary version number (in this case, 10) refers 
to the version of WCS that has been loaded. 


The FPLA (field programmable logic array) code refers to the FPLA 
chip revision that is currently installed in the VAX-11/78@ CPU. 
This chip causes the microprocessor to retrieve microwords from 
WCS instead of from PCS when specific locations are addressed. 


The CON (console) code refers to the revision number of the 
console software that has been loaded into the LSI-l11 memory. 


Two types of mismatch may occur. If the WCS revision does not 
match the FPLA revision, the console program issues a warning. If 
the WCS revision does not match the PCS revision, however, the 
mismatch is fatal. 
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CONSOLE HELP FILE 


VAX-11/780 CONSOLE HELP FILE 


REV. 8 March 29» 1982 


SYNTAX$ ALL COMMANDS ARE TERMINATED BY CARRIAGE RETURN. 
‘EXAMINE’ AND ‘DEPOSIT’ <QUAL> SWITCHES FOR ADDRESS SPACE $ 
“7/P’ = PHYSICAL MEMORYC(CTHE DEFAULT) 
“/V% = VIRTUAL MEMORY 
‘7/1’ = INTERNAL(PROCESSOR) REGISTERS 
‘/G’ = GENERAL REGISTERS 0 THRU FCRO THRU PC) 
‘/VB’ = VBUS REGISTERS 
‘/ID’ = IDBUS REGISTERS 
“EXAMINE’ AND ‘DEPOSIT’ <QUAL> SWITCHES FOR DATA-LENGTH 3; 
“/B’ = BYTE (8 BITS) 
“/W’ = WORD (2 BYTES) 
“/L’ = LONGWORD (2 WORDS) 
“/Q’ = QUADWORD (4 WORDS) 


<ADDR> IS A <NUMBER>» 


“ROsRI eR22eeeeeee RIL vAPeFPeSPyPC’ 


OR ONE OF THE FOLLOWING SYMBOLIC ADDRESS 


(GENERAL REGISTERS) 


‘LAST’ (x) ADDRESS 
‘LAST’ ¢(X) ADDRESS 


‘PSL’ = PROCESSOR STATUS WORD 
“xk! = LAST ADDRESS 

he = ADDRESS FOLLOWING 

hots = ADDRESS PRECEEDING 
7e@/ = 


<NUMBER> 


USES LAST EXAMINE/DEPOSIT DATA FOR ADDRESS 
= STRING OF DIGITS IN CURRENT DEFAULT RADIX» 


OR STRING OF DIGITS PREFIXED WITH A DEFAULT RADIX 


OVERRIDE (40 FOR OCTALy 


‘BOOT ’ 
“BOOT <DIEVNAM>’ 


“CLEAR STEP’ 
“CLEAR SOMM’ 


“CONTINUE ’ 
“DEPOSITC/<SWITCH(ES) 3 
“ENABLE JIX13 ’ 


SADDR> <DATA>’ 


“EXAMINEC/<SWITCH(ES)>] <ADDR>’ 


“EXAMINE IR’ 


“HALT ’ 
“HELP ’ 
“INITIALIZE ’ 
“LINK ’ 


“LOADC/START 3 <ADDR>] <FILENAME> ’ 


“LOAD/WCS <FILENAME>’ 
“NEXT <NUMBER?> ’ 


%X FOR HEX). 


~BOOTS THE CPU FROM DEFAULT DEVICE 
~TAKES THE FIRST THREE ALPHANUMERIC 
CHARS OF <DEVNAM>» AND EXECUTES THE 
INDIRECT FILE ’<DEVNAM>ROO.CMD’ 
-ENABLE NORMAL (NO STEP) MODE 
“~CLEAR ‘STOP ON MICRO~MATCH’ 
NOTE: ID REGISTER 21 IS THE 
MICRO-MATCH REGISTER. 
“ISSUES A CONTINUE TO THE ISP 
~DEPOSIT <DATA> TO <ADDRESS> 
~ENABLES CONSOLE SOFTWARE TO ACCESS 
FLOPPY DRIVE 1 ON THOSE SYSTEMS WITH 
DUAL FLOPPIES. 

-DISPLAY CONTENTS OF <ADDRESS> 
“EXAMINE INSTRUCTION REGCIR). DISPLAYS 
OP-CODE» SPECIFIERs EXECUTION POINT 

COUNTER 
“HALTS THE ISP 
~PRINTS THIS FILE 
“INITIALIZES THE CPU 
-CAUSES CONSOLE TO BEGIN COMMAND 
LINKING. CONSOLE PRINTS REVERSED 
PROMPT TO INDICATE LINKING. ALL 
COMMANDS TYPED BY USER WHILE LINKING 
ARE STORED IN AN INDIRECT COMMAND 
FILE FOR LATER EXECUTION. CONTROL-C 
TERMINATES LINKING. (SEE PERFORM) 


ENABLE. 


“LOAD FILE TO MAIN MEMORY» STARTING AT 
ADDRESS O» OR <ADDR> IF SPECIFIED 
~LOAD FILE SPECIFIED TO WCS 


~<NUMBER> STEP CYCLES ARE DONE? TYPE 
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CONSOLE HELP FILE (CONT) 


“PERFORM ’ 


“QCLEAR <ADDRESS>’ 


“REBOOT ’ 
“REPEAT <ANY-CONSOLE-COMMAND?> ’ 


“SET 
“SET 
“SET 
“SET 


“SET 


“SET 
“SET 
“SET 
“SET 
“SET 


CLOCK SLOW’ 

CLOCK FAST’ 

CLOCK NORMAL ’ 

DEFAULT <OPTION>C»...»<OPTION> I’ 


RELOCATION: <NUMBER> ’ 


SOMM’ 

STEP BUS’ 

STEP INSTRUCTION’ 

STEP STATE’ 

TERMINAL FILL’ <NUMBER> ’ 


“SHOW ’ 
“SHOW VERSION’ 


‘START <ADDRESS> ’ 


‘TEST’ 
*TEST/COM’ 


“UNJAM’ 


“WCS ’ 


“WAIT DONE’ 


““P’ (CCONTROL-F) 


“@<FILENAME>’ 


OF STEP DEPENDS ON LAST ‘SET STEP’ 
COMMAND 

~EXECUTE A FILE OF LINKED COMMANDS 
PREVIOUSLY GENERATED VIA A ‘LINK’ 
COMMAND. 

-DOES A QUAD CLEAR TO <ADDRESS>»WHICH 
IS FORCED TO A QUAD WORD BOUNDARY. 
(CLEARS ECC ERRORS) 

-CAUSES A CONSOLE SOFTWARE RELOAD 

“CAUSES THE CONSOLE TO REPEATEDLY 
EXECUTE THE <CONSOLE-COMMAND>» UNTIL 
STOPPED BY A CONTROL-C (°C). 

-SET CPU CLOCK FREQ TO SLOW. 

-SET CPU CLOCK FREQ TO FAST 

-SET CPU CLOCK FREQ TO NORMAL 

~SET CONSOLE DEFAULTS 

NOTE: <OPTIONS> ARE? 

OCTAL »HEX»PHYSICAL » VIRTUAL» INTERNAL 

GENERAL » VBUS» IDBUS » BYTE »WORD»LONG» QUAD 

-PUT <NUMBER> INTO CONSOLE RELOCATION 
REGISTER. RELOCATION REGISTER IS 
ADDED TO EFFECTIVE ADDRESS OF 
PHYSICAL AND VIRTUAL EXAMINES AND 
DEPOSITS. 

-~SET ‘STOP ON MICRO-MATCH’ ENABLE 

“ENABLE SINGLE BUS CYCLE CLOCK MODE 

“ENABLES SINGLE INSTRUCTION MODE 

~ENABLE SINGLE TIME STATE CLOCK MODE 

~SET FILL COUNT FOR # OF BLANKS 
WRITTEN TO THE TERMINAL AFTER <CRLF> 

-PUT CONSOLE TERMINAL INTO ‘PROGRAM 
I/O’ MONE 

~SHOWS CONSOLE AND CPU STATE 

~SHOWS VERSIONS OF MICROCODE AND 
CONSOLE 

~INITIALIZES THE CPUsDEPOSITS<ADURESS> 
TO FCy ISSUES A CONTINUE TO THE ISP, 

~RUNS MICRO-DNTIAGNOSTICS 

“LOADS MICRO-DIAGNOSTICS» AWAITS 
COMMANIIS 

-UNJAMS THE SBI 

~CALLS MICRO-DEBUGGER. WCS MICRO- 
DEBUGGER FLOPPY MUST BE INSERTED 
IN CS1. ELSE: "FILE NOT FOUND® ERROR. 
(FOR DEBUGGER HELP» INSERT WCS DEBUG 
FLOPPY, THEN TYPE ‘’@WCSMON.HLP% > 

-WHEN EXECUTED FROM AN INDIRECT 
COMMAND FILE» THIS COMMAND WILL CAUSE 
COMMAND FILE EXECUTION TO STOP UNTIL? 

A) A ‘DONE’ SIGNAL IS RECEIVED FROM 
THE PROGRAM RUNNING IN THE VAX 
(COMMAND FILE EXECUTION WILL 
CONTINUE)» QR 

B) THE VAX-11/780 HALTS» OR OPER- 
ATOR TYPES A CONTROL-C (°C 3 
COMMAND FILE EXECUTION WILL 
TERMINATE). 

~PUT CONSOLE TERMINAL INTO ’CONSOLE 
I/O’ MODE 
(UNLESS MODE SWITCH IN ’DISABLE“%) 

-PROCESS AN INDIRECT COMMAND FILE 
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CONSOLE ABBREVIATION RULES 


VAX~11/780 CONSOLE ABBREVIATION RULES 


REV-6 12-APR-79 


THIS FILE SHOWS THE SHORTEST UNIQUE COMMAND AND QUALIFIER STRINGS. 


COMMAND 
‘BOOT’ 
‘CLEAR SOMM’ 
‘CLEAR STEP’ 
“CONTINUE ’ 
‘DEPOSIT <ADDRESS> <DATA>‘ 
“ENABLE DUX13 ’ 
“EXAMINE <ADDRESS> ’ 
“HALT ‘ 
“HELP ’ 
‘INITIALIZE’ 
“LINK’ 
‘LOAD <FILENAME> ’ 
“NEXT <NUMBER> ’ 
“PERFORM ’ 
‘QCLEAR <ADDRESS>’ 
“REBOOT ’ 
“REPEAT <CONSOLE~COMMAND?> ’ 
“SET CLOCK FAST’ 
‘SET CLOCK SLOW’ 
‘SET CLOCK NORMAL’ 
‘SET RELOCATION’ <NUMBER> ’ 
“SET SOMM’ 
“SET STEP BUS’ 
“SET STEP STATE’ 
‘SET STEP INSTRUCTION’ 
“SET TERMINAL FILL’ <NUMBER?>’ 
‘SET TERMINAL PROGRAM’ 
“SET DEFAULT <OPTION-LIST>’ 
‘SHOW’ 
“SHOW VERSION’ 
“START <ADDRESS> ’ 
‘TEST’ 
“UNJAM’ 
“WAIT DONE’ 
“WCS “ 
“@<FILENAME>’ 


QUALIFIERS 
/BYTE 
/WORD 
/LONG 
/QUAD 
JOCTAL 
/HEX 
/PHYSICAL 
/VIRTUAL 
J INTERNAL 
/GENERAL 
/VBUS 
/IDBUS 
/Wes 
/NEXT 3 <NUMBER> 
/7COMMAND 
/START 3 <ADDRESS> 


SHORTEST ABBREVIATION RECOGNIZED 


“RR? 

‘CL SO’ 

‘CL S’ 

cal nd 

‘D <ADDRESS> <DATA>’ 
“EN DX13¢ 

‘E <ADDRESS>’ 

“HH? 

“HE? 

ree) Ka 

‘LI?’ 

‘L <FILENAME>’ 

‘N <NUMBER>’ 

‘pe 

‘Q <ADDRESS>’ 
‘REB’ 

‘R <CONSOLE-COMMAND> ’ 
‘SE C F’ 

‘SE C S’ 

‘SE CN’ 

‘SE R3<NUMBER>’ 
‘SE SO’ 

‘SE S B’ 

‘SE S 8’ 

‘SE S I¢ 

‘SE T F3<NUMBER>‘ 
‘SE T PR’ 

‘SE D <OPTION-LIST>’ 
‘SH’ 

“SH VW’ 

‘S <ADDRESS>’ 

“T?’ 


‘U?’ 

“WA D’ 

“W’ 
“@<FILENAME>’ 


SHORTEST ABBREVIATION RECOGNIZED 


4G 

/VB 

/TD 

/WC 
7N3<NUMBER> 
7C 
/S$<ADDRESS> 
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ERROR MESSAGE HELP FILE 


!1VAX-11/780 ERROR MESSAGE HELP FILE 
THIS FILE LISTS ALL THE POSSIBLE CONSOLE ERROR MESSAGES» 


REV-4 12-AR-79 


INDICATING 


CAUSE» AND POSSIBLE CORRECTIVE PROCEDURES (IF NOT SELF-EXPLANATORY) 


Sg Swe Se eevee sree sree ceee geen pone comp eee mem sume come cuwy guve ervey sees sues cove rovy some soot sree Sars sess seme ose sees come sess sree come set Sts emo cae ence came cove cous onse once ena anne nam cup sane ute cots coee Sue cous nes Gam ems coe Unis Our COOt Com” Soup sum Gus Cru uinS cule ones euen Gane Goat Su eum emt cul enee 


?’°<TEXT-STRING>’ IS INCOMPLETE 


THE <TEXT-STRING> IS NOT A COMPLETE 
CONSOLE COMMAND 


?°<TEXT-STRING>’ IS INCORRECT 


THE <TEXT-STRING> IS NOT RECOGNIZED 
AS A VALID COMMAND 


A <FILE-NAME> GIVEN WITH A COMMAND 
CAN NOT BE TRANSLATED TO RADSO. 
(<FILE-NAME> IS INVALID.) 


?IND-COM ERR 


THE CONSOLE DETECTED AN ERROR IN THE 
FORMAT OF AN INDIRECT COMMAND FILE. 
POSSIBLE ERRORS ARE? 1) MORE THAN 80 
CHARACTERS IN AN INDIRECT COMMAND LINE 
OR 2) A COMMAND LINE DID NOT END 

WITH A CARRIGE RETURN AND LINE FEED. 


ee eee a a em wr re oe er re oe we re re ee ee ee re ees es ne we 0 es 0m am es ree wae ww oo core one cere one avy mm haem wine my ennd nme man nee 


COMMAND-GENERATED ERRORS ¢ 


FILE NOT FOUND 


A <FILE-NAME> GIVEN WITH A ‘LOAD’ 

OR ’@’ COMMAND DOES NOT MATCH ANY 
FILE ON THE CURRENTLY LOADED FLOPPY 
DISC. CAN ALSO BE GENERATED BY 
“HELP’»’BOOT’»s OR AN ATTEMPTED WCS 
LOAD IF HELP FILE» BOOT FILE» OR WCS 
FILE IS MISSING FROM FLOPPY. 


CONSOLE TIMED-OUT WAITING FOR A 
RESPONSE FROM CPU. (RETRY. INDICATES 
POSSIBLE CPU-RELATED HARDWARE FAULT.) 


?CPU NOT IN CONSOLE WAIT LOOP, 
COMMAND ABORTED 


A CONSOLE COMMAND REQUIRING ASSISTANCE 
FROM THE CPU WAS ISSUED WHILE THE CPU 
WAS NOT IN THE CONSOLE SERVICE LOOP. 
(HALT CPUs RE-ISSUE COMMAND, > 


?CPU CLK STOP» COMMAND ABORTED 


A CONSOLE COMMAND THAT REQUIRES THE 
CPU CLOCK TO BE RUNNING WAS ISSUED 
WHILE THE CLOCK WAS STOPPED. 

(CLEAR STEP MODE?’ RE-ISSUE COMMAND. > 


?TCANT DISABLE BOTH FLOPPIES» 
FUNCTION ABORTED 


AN ATTEMPT WAS MADE TO DISABLE BOTH 
THE REMOTE AND LOCAL FLOPPY. 


tt 


SSS SSS SS essa se 


TFLOPPY ERR» CODE=xX 


THE CONSOLE FLOPPY DRIVER DETECTED 
AN ERROR. CODES ARE AS FOLLOWS: 
(CODES ALWAYS PRINTED IN HEX RADIX) 
CODE=1 FLOPPY HARDWARE ERROR 

(CRC »PARITY ETC) 

FILE NOT FOUND 

FLOPPY DRIVER QUEVE OVERFLOW 
CONSOLE SOFTWARE REQUESTED 
AN ILLEGAL SECTOR NUMBER 
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ERROR MESSAGE HELP FILE (CONT) 


?FLOPPY NOT READY 


THE CONSOLE FLOPPY DRIVE FAILED TO 
BECOME READY WHEN BOOTING. (CRETRY.) 


CONSOLE ATTEMPTED TO BOOT FROM A 
FLOPPY THAT DOES NOT CONTAIN A VALID 
BOOT BLOCK. (CHANGE FLOPPY DISK.) 


200 9s Com Cam Cm SOF SEE Oe SEED OUT GOED Stem GRD GOED GUST GOED snes OER OED EOD SUNS GED SUDt SruD GimD <iumm coum cium Gimm comm Gm es nn ated GUE SintD MLD SES ENED GD SEED GED GED GED SEY GUND OOTY SEUD SUED GUUD OUD GUNS GRID (EGP GOD GUND GED SOED COCD GUD CUED GED SOND WODe ents GIDE GEVD SEED OTD Ges SOM SEED OTEE Com GnmD com OD 


?TFLOPPY ERROR ON ROOT 


A FLOPPY ERROR WAS DETECTED WHILE 
ATTEMPTING A CONSOLE BOOT. (RETRY? 


MICRO~ROUTINE ERRORS : 


A MICRO-ERROR OCCURRED IN THE CPU 
WHILE SERVICING A CONSOLE REQUEST. 
SBI ERROR REGISTERS ARE DUMPED AFTER 
THIS MESSAGE IS PRINTED. 

CACTION DEPENDANT ON ERROR.) 


A MICRO-ERROR OCCURRED WHILE ATTEMP- 
TING TO REFERENCE A CPU INTERNAL 
(PROCESSOR) REGISTER. AN ILLEGAL 
ADDRESS WILL CAUSE THIS ERROR. 


?MICRO-ERRy CODE=X 


AN UNRECOGNIZED MICRO-ERROR OCCURRED, 
THE CODE RETURNED BY THE CPU IS NOT IN 
THE RANGE OF RECOGNIZED ERROR CODES. 
‘*X’ IS THE CODE THAT WAS RETURNED BY 
THE CPU. 


?MEM-MAN FAULT »CODE=XX 


A VIRTUAL EXAMINE OR DEPOSIT CAUSED 

AN ERROR IN THE MEMORY MANAGEMENT 

MICRO-ROUTINE. ‘’XX’ IS A ONE BYTE 

ERROR CODE RETURNED BY THE ROUTINE, 

WITH THE FOLLOWING BIT ASSIGNMENTS? 

BIT 0 = LENGTH VIOLATION(CBITS NUMBERED 
FROM RIGHT) 

BIT 1 = FAULT WAS ON A PTE REFERENCE 

BIT 2 = WRITE OR MODIFY INTENT 

BIT 3 = ACCESS VIOLATION 

BITS 4 THRU 7 SHOULD BE IGNORED 


fF ---$— $$$ 4-1 —$—$-—} $45 —$-- $$ ---9 $$ — 2 —$-—$—-$— fF 9 — 5 — So — te en ee ent nee penn yreren yan 


Lf }---f---t--}-~-$---$--} -—-t-—-$--- $f $F -— $$ -—- 4-4 ---t--—.-- + -—$— —}-—- 1} 7 —_$-—-}---}+-—7— $77 Tk ee ene ee 


THE CFU HALTED BECAUSE THE INTERRUPT 
STACK WAS MARKED INVALID. 


?CPU DBLE-ERR HLT 


A MACHINE CHECK OCCURRED BEFORE A 
PREVIOUS MACHINE CHECK HAD BEEN 
HANDLED, CAUSING THE CPU TO EXECUTE 

A ‘DOUBLE ERROR’ HALT. CEXAMINE ID REG 
SO-3F (HEX) DATA INDICATES CAUSE OF 
MACHINE CHECK .) 


THE CPU DETECTED AN ILLEGAL INTERRUPT/ 
EXCEPTION VECTOR. 


CPU DETECTED AN INTERRUPT/EXCEPTION 
VECTOR TO USER WCS AND NO USER WCS 
EXISTS. 


A CHANGE MODE INSTRUCTION WAS ATTEMP- 
TED FROM THE INTERRUPT STACK. 
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ERROR MESSAGE HELP FILE (CONT) 


INT PENDING 


THIS IS NOT ACTUALLY AN ERROR» BUT 
INDICATES THAT AN ERROR WAS PENDING 
AT THE TIME THAT A CONSOLE-REQUESTED 
HALT WAS PERFORMED. CONTINUE CPU TO 
CLEAR INTERRUPT. 


INDICATES THAT THE VAX-11/780 MICRO- 
MACHINE HAS FAILED TO STROBE INTER- 

RUPTS WITHIN THE MAXIMUM TIME PERIOD 
ALLOWED, 


THE MICROCODE IN WCS IS NOT COMPATIBLE 
WITH THE FPLA. THIS MESSAGE IS PRINTED 
ON EACH ISP START OR CONTINUE» BUT NO 
OTHER ACTION TAKEN BY CONSOLE. 


THE MICROCODE IN PCS IS NOT COMPATIBLE 
WITH THAT IN WCS.° ISP START AND CON- 
TINUE ARE DISABLED BY CONSOLE. 


PRINTED WHEN CONSOLE MODE SWITCH 
ENTERS A ‘’REMOTE’ POSITIONs AND THE 
REMOTE SUPPORT SOFTWARE ROUTINES ARE 
NOT INCLUDED IN THE CONSOLE. 


re 


THE CONSOLE TOOK A TIME-OUT TRAP. 
CONSOLE WILL RESTART. 


CONSOLE TRAPPED TO AN UNUSED VECTOR. 
CONSOLE REBOOTS WHEN “C TYFED. 


CONSOLE’S TERMINAL OUTPUT QUEUE IS 
BLOCKED. CONSOLE WILL REBOOT, 
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CONSOLE REMOTE ACCESS HELP FILE 


VAX-11/780 CONSOLE ~- REMOTE ACCESS HELP FILE REV-02 26-JUL-78 


“ENABLE TALK’ -ESTABLISH TERMINAL TO TERMINAL COMMUNICATION 
BETWEEN LOCAL ANI REMOTE TERMINAL. KEYS 
STRUCK ON ONE TERMINAL ARE PRINTED ON THE 
OTHER. CONTROL-F TERMINATES TALK. 


“ENABLE ECHO’ ~CAUSES CHARACTERS TYPED IN TALK MODE TO BE 
ECHOED BACK TO THE ORIGINATING TERMINAL. 
“ENABLE LOCAL COPY’ ~CAUSES THE LOCAL TERMINAL TO GET A COPY OF 


OF OUTFUT BEING SENT TO REMOTE TERMINAL. 

“ENABLE LOCAL CONTROL ’-ALLOWS LOCAL TERMINAL TO CONTROL SYSTEM WHEN 
CONSOLE SWITCH IS IN REMOTE POSITION(S). DIS- 
ABLED BY A CONTROL-P FROM THE REMOTE TERMINAL. 

“ENABLE CARRIER ERROR ’~CAUSE CONSOLE TO FRINT ’?CARRIER LOST’ WHEN A 
LOSS OF CARRIER IS DETECTED AT REMOTE INTERFACE. 

‘DISABLE ECHO’ ~INHIBITS ECHO OF CHARACTERS TYPED IN TALK MODE. 

‘DISABLE LOCAL COPY’ ~DISABLE LOCAL TERMINAL FROM RECEIVING COPY OF 
OUTPUT TO REMOTE TERMINAL. 

‘DISABLE CARRIER ERROR’-CAUSES CONSOLE TO INHIBIT PRINTING OF CARRIER 
LOST MESSAGE WHEN LOSS OF CARRIER DETECTED. 

‘ENABLE LOCAL FLOFFPY’ -(AFFECTS PROTOCOL OFERATION ONLY) ON AN ATTEMPT 
TO OPEN A FILE» THE DIRECTORY OF LOCAL FLOPPY 
WILL BE SEARCHED FIRST. IF FILE IS NOT FOUND,» 
‘REMOTE’ FLOPFY’S DIRECTORY IS SEARCHED FOR FILE. 

‘DISABLE LOCAL FLOFPY ’-(AFFECTS PROTOCOL OPERATION ONLY) ON AN ATTEMPT 
TO OPEN A FILE» THE FILE IS SEARCHED FOR ON 
THE “REMOTE’ FLOPPY ONLY. 

‘DISABLE REMOTE FLOPFY’-ON AN ATTEMPT TO OPEN A FILE» ONLY THE DIRECTORY 
OF THE LOCAL FLOPPY WILL BE SEARCHED. THIS COMMAND 
AND “DISABLE LOCAL FLOPPY’ ARE MUTUALLY EXCLUSIVE. 

“ENABLE REMOTE FLOPPY’ ~-ALLOWS THE DDIRECTORY OF THE ‘REMOTE’ FLOPPY TO BE 
SEARCHED ON AN ATTEMPT TO OPEN A FILE. 
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MICRODEBUGGER HELP FILE 


MICRO-DEBUGGER HELP FILE REV 2.0» April 13% 1982 


DEBUGGER COMMANDS (ALL TERMINATED BY CARRIAGE RETURN) 


‘E/P <ADDRESS>’ ~EXAMINE PHYSICAL MEMORY 
“E/ID <ADDRESS>’ ~EXAMINE ID BUS REGISTER 
“E <ADDRESS> ’ -EXAMINE WCS LOCATION» DISPLAY ALL FIELDS 


‘E <ADDRESS> <FIELDNAME~1>»<FIELDNAME-2>» » » »<FIELDIINAME-N> 
EXAMINE WCS LOCATIONs DISPLAY ONLY FIELDS 
THE FIELDS SPECIFIED. 
NOTE: <FIELDNAMES> = ACF yACM*s ADS ALU, BEN» BMX »CCKyCIDeyDKe DT EAL 
EBMsFEKsFSrIBCsIEKsUIMe KMX » MCT eo MSC ePCK se QK 
RMX »¥ SCK » SGN» SHF » SI » SMX » SPO 2 USUs VAK 


“E RA <ADDRESS>’ ~EXAMINE AN RA REGISTER 

‘E RC <ADDRESS>’ ~EXAMINE AN RC REGISTER 

“E <SYMBOLIC-NAME>’ ~EXAMINE ONE OF THE SYMBOLICALLY NAMED 
REGISTERS 


NOTE3 <SYMBOLIC-NAMES> = DRyFER» IBA»yLArLBeLCrQeRLeSC»SR»UPC 
‘D/P <ADDRESS> <DATA>’ -DEPOSIT <DATA> TO PHYSICAL MEMORY 
“D/ID <ADDRESS> <DATA>’ -DEPOSIT <DATA> TO ID BUS REGSITER 


‘D <ADDRESS> <FIELDNAME-1> <DATA-1>*<FIELDNAME-2> <DATA-2> 9 .eeseee8 
-~DEPOSIT TO WCS LOCATION, PUTTING <DATA-1> 
INTO <FIELDNAME-i>» ETC. UNSPECIFIED FIELDS 
ARE UNCHANGED. 
NOTES THE ’/Z’ QUALIFIER MAY BE USED TO CAUSE ALL UNSPECIFIED 
FIELDS TO BE CLEARED. 


‘D RA <ADDRESS> <DATA>’ ~DEPOSIT <DATA> TO AN RA REGISTER 
‘D RC <ADDRESS> <DATA>’ -REPOSIT <DATA> TO AN RC REGISTER 
‘D <SYMBOLIC-NAME> <DATA>’ ~LBEPOSIT <DATA> TO ONE OF THE SYMBOLICALLY 


NAMED REGISTERS(SEE LIST ABOVE). 
NOTE? REPOSITS TO THE RLOG STACK(RL) ARE NOT SUPPORTED. 


“CONTINUE ’ ~RESUME MICRO-INSTRUCTION EXECUTION AS 
SPECIFIED BY CONTENTS OF MICRO-PCC(UPC) 

‘START <ADDRESS>’ —~START MICRO-SEQUENCER AT <ADDRESS>. 

“HALT ’ ~HALT THE MICRO-SEQUENCER 

“SET SOMM’ -~SET THE ’STOP ON MICRO-MATCH’ ENABLE 

‘CLEAR SOMN’ ~CLEAR THE ’STOP ON MICRO-MATCH’ ENABLE 

‘SET STEP’ ~ENABLE SINGLE MICRO-INSTRUCTION STEP MODE. 


START OR CONTINUE WILL ALLOW ONE MICRO- 
INSTRUCTION TO EXECUTE» THEN HALT THE 
MICRO-SEQUENCER,. 


‘CLEAR STEP’ “DISABLE SINGLE MICRO-INSTRUCTION STEP MODE. 
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MICRODEBUGGER HELP FILE (CONT) 


‘OPEN <FILENAME>’ ~OPEN SPECIFIED FILE ON FLOPPY DRIVE 0 
‘OPEN DX1°3<FILENAME>’ ~OPEN SPECIFIED FILE ON FLOPPY DRIVE 1 
NOTE’ ‘OPEN’ IS USED TO SPECIFY A FILE CONTAINING THE MICRO-CODE 


CURRENTLY LOADED IN THE WCS PORTION OF THE CONTROL STORE. 
(AIDRESSES 1000(16) & UP IN THE CONTROL STORE) 

THIS FILE WILL BE USED FOR ALL EXAMINES OF THE WCS» 

SINCE THE WCS IS NOT DIRECTLY READABLE. 


“RETURN ~RETURN TO THE CONSOLE PROGRAM. 


! NO NOT USE THE RETURN COMMAND ! 
! UNLESS THE CONSOLE FLOPPY IS IN CS1. ! 


! TO RETURN TO THE CONSOLE PROGRAM? REMOVE ! 


! THE WCS DEBUG FLOPPY» INSERT THE CONSOLE ! 
! FLOPPY» THEN TYPE ‘RETURN <CR>’. ! 


96 


LSI-11 CONSOLE ODT COMMANDS 


Format 
RETURN 


LINE FEED 


or ] 


r/ 
/ 


$n or Rn 


Yr; Gor rG 


nL 


;P or P 


RUBOUT or 
DELete 


M 


Description 
Close opened location and accept next command. 


Close current location; open next sequential 
location. 


Open previous location. 

Take contents of opened location, index by 
opened location plus 2, and open that 
location. 


Take contents of opened location as an 
absolute address and open that location. 


Open location r. 
Open last location. 


Open general register n (@-7) or S (PS 
register). 


Go to location r, initialize the bus, and 
start program. 


Execute bootstrap loader using n as device CSR 
address. 


Proceed with program execution. 


Erase previous character. Response is a 
backslash \ (134) each time RUBOUT is entered. 


Maintenance. Display of an internal CPU 
register follows the M command. Only the last 
digit displayed is significant, indicating how 
the CPU entered the Halt (ODT) mode, as 
follows: 


Last 

Digit Halt Source 

®@ or 4 HALT instruction or BHALT L bus 
signal asserted. 

lor 5 Bus error occurred while getting 


device interrupt vector. 
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LSI-11 CONSOLE ODT COMMANDS (CONT) 


CTRL-SHIFT-S 


Last 

Digit Halt Source 

2 or 6 BuS error occurred while doing 
memory refresh. 

3 Double bus error occurred (stack was 
nonexistent value). 

4 Reserved instruction trap occurred 
(nonexistent micro-PC address 
occurred on internal CPU bus). 

7 A combination of 1, 2, and 4 
occurred. 

For manufacturing tests only. Escape this 


command function by typing NULL and @ (@@@ and 


180). 
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CONSOLE SUBSYSTEM CONFIGURATION 


ID BUS CLOCK CONTROL 


MICROSEQUENCER V BUS 


CONSOLE/CPU 

INTERFACE 
CONTROL 
PANEL 

Q-BUS 
RXV11 
LSI-11 FLOPPY DLV-11 DLV-11 
(OPT) 


CONTROLLER 


EIA CONNECTION 
TERMINAL FOR REMOTE 
TERMINAL 


TK-0192 
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OOL 


JUMPER IN/OUT RESULT 


w1 2 RESIDENT MEMORY AT A BANK 0 
w2 | RESIDENT MEMORY AT A BANK O 
W3 7 LTC INTERRUPT ENABLED 
W4 = MEMORY REFRESH ENABLED 
W5 = POWER UP AT 173000 
Ww6 | POWER UP AT 173000 
W7 & W8 PRECONFIGURED* 
wa = ENABLE REPLY FROM RESIDENT MEMORY 
W10 | DISABLE REPLY FROM RESIDENT MEMORY DURING REFRESH 
w11 | ENABLE ON BOARD MEMORY SELECT 
*W8 wi 
w2 
* 
wi W11 
w3 
W5 
w10 
w6e 
w4 a 


M7264 ETCH REV. E ( AND LATER ) 


*FACTORY CONFIGURED DO NOT CHANGE (W7 & W8) 


TK-0700 


NOILVYNDIANOO YAadINN JINGOW s4-LLG» 


MSV-11B MODULE JUMPER CONFIGURATION 


JUMPER IN/OUT RESULT 
W1 | MEMORY BANK 
SELECT 1 
W2 I (20000-37776) 
W3 - 
W4 - ENABLES BRPLY 


DURING REFRESH 


W3 


W2 


W1 


W4 


TK-0702 
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cOL 


M9400-YE Backpanel 
BCO5L-10 
Jl------------------ J8 
Red Stripe Red Stripe 
Left, Smooth Down, Ribbed 
BCO5L-10 
Side Up Side to Backpanel 
J2------------------ J7 


Configuration of RXV-1l (M7946) 
Should be preconfigured for: 


Address: 177170-177172 

Vector: 264 

Ribbon cable should be installed with 
red stripe toward center of module. 


SNOILOANNOO 318V9 AA-00P6IN 


DLV11 JUMPER CONFIGURATION 


Cli 


TP1 


TP2 


V3 
V4 


V7 


V6 


V5 


A3 


A4 


JUMPER 


IN/OUT 


NP 
2SB | 
NB2 
NB1 
PEV 
FEH 
EIA 


FR3 
FR2 


FR1 | 
CL4-CLO | 


RESULT 


NO PARITY 

1 STOP BIT 

8 DATA BITS 

8 DATA BITS 

DON’T CARE PARITY EVEN/ODD 
NO HALT ON FRAMING ERROR 
NO EIA OPERATION 

SELECTS 300 BAUD 

SELECTS 300 BAUD 

SELECTS 300 BAUD 

20 MA ACTIVE XMIT. & RECEIVE 


VECTOR JUMPERS SET TO 60-64 


V7=1, V6=1, V5=—, V4=1, V3=1 


ADDRESS JUMPERS SET TO 177560-177566 
A12=—, A11=—, A10=—, A9=—, A8=—, 


A7=|, A6=—, A5=—, A4=—, A3=l 


CL2 CL3 


CL4 FRO FRI! 
—f FR2 
\ Vif 
FR3 
PEV 
NB1 
NB2 
2SB 
Z NP 
FEH 
= A12 
All 
A8 AQ A10 
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TK-0701 


DLV11-E JUMPER CONFIGURATION 


DLV IIE 
R3 R2 R1 RO 
oe ae 
T3 T2 Ti TO 
a oe 


A12 A11 A10 AQ A8 A7 AG AS A4 A3 
Wo ee. RS ee ee 


V8 V7 V6 V5 V4 V3 
- ! '—-- J 


12 P —E PB BG C Cl 


S S1H -B B -FR -FD RS 
See cee fe Pe oe ae 
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Q-BUS SIGNAL DESCRIPTION 


I/O Transfer Control Signals 


Name Description 


BSYNC L Synchronize - The bus master (LSI-11 processor) asserts BSYNC L to in- 
dicate that it has placed an address on BDAL <15:00> L. The transfer is in 
progress until BSYNC L is negated. 


BDIN L Data Input - The LSI-11 asserts BDIN L for two types of operations: 


1. When it is asserted during BSYNC L time, BDIN L 
specifies an input transfer with respect to the proces- 
sor. It requires BRPLY L as a response. The proces- 
sor asserts BDIN L when it is ready to accept data 
from the slave device. 


2. When the processor asserts BDIN L without BSYNC 
L, it is requesting an interrupt vector from an inter- 
rupting device. 


BDOUT L Data Output - When the LSI-11 processor asserts BDOUT L, valid data is 
on the bus for an output transfer from the processor to an I/O slave device. 
The slave device deskews BDOUT L (pauses) before latching the data. The 
slave device responding to the BDOUT L signal must assert BRPLY L to 
complete the transfer. 
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OQ-BUS SIGNAL DESCRIPTION (CONT) 


Name 


BWTBT L 


BRPLY L 


BIRQ L 


BIAKO L 
and BIAKI L 


BDAL <15:00> L 


BBS7 L 


1/O Transfer Control Signals 


Description 


Write/Byte - The LSI-11 processor uses BWTBT L to control bus cycles in 
two ways: 


1. The processor asserts BWTBT L on the leading edge 
of BSYNC L to indicate that an output sequence 
(DATO or DATOB) is to follow. 


2. The processor asserts BWTBT L together with 
BDOUT L, on aDATOB cycle, for byte addressing. 


Reply - A slave device asserts BRPLY L in response to BDIN L and 
BDOUT L on data transfers and in response to BIAKO L during interrupt 
transfers. BRPLY indicates that the slave has asserted input data on the bus, 
accepted output data from the bus, or asserted an interrupt vector on the 
bus. 


Interrupt Control Signals 


Interrupt Request — A device asserts this signal when its interrupt enable and 
interrupt request flip-flops are set. BIRQ L informs the processor that a 
device has data to send to the processor (input) or that the device is ready to 
accept output data from the processor. If the processor’s PS word bit 7 is 0, 
the processor responds by acknowledging the request, asserting BDIN L and 
BIAKO L. 


Interrupt Acknowledge Output and Interrupt Acknowledge Input - The pro- 
cessor asserts this signal in response to an interrupt request (BIRQ L). The 
processor asserts BIAKO L which is routed via the Q bus to the BIAKI L pin 
of the first device on the bus. If this device is requesting an interrupt (assert- 
ing BIRQ L), it will block the passing of BIAKO L to the next device and 
then place the interrupt vector on the bus. At the same time the device will 
negate BIRQ L and assert BRPLY L. If the device is not asserting BIRQ L, it 
passes BIAKI L to the next device via its own BIAKO L pin and the BIAKI 
L pin of the lower priority device. 


Address and Data Signals 


These 16 lines form the data/address path. Address information is first 
placed on the bus by the bus master (processor). The processor then either 
receives input data from or transmits output data to the addressed slave 
device or memory location over the same 16 bus lines. 


Bank 7 Select - The bus master asserts BBS7 L when an address in the upper 
4K bank (address in the 23K-32K range) is placed on the bus. BSYNC L is 
then asserted, and BBS7 L remains active for the duration of the addressing 
portion of the bus cycle. 
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Q-BUS SIGNAL DESCRIPTION (CONT) 


Name 


BPOK H 


BDCOK H 


BINIT L 


BHALT L 


BREF L 


Initialization, Power Fail Signals 


Description 


Power OK - The power supply asserts this signal when primary power is 
normal. If BPOK H is negated during processor operation, the processor 
initiates a power fail trap sequence. 


DC Power OK - The power supply asserts this signal when there is sufficient 
dc voltage available to sustain reliable system operation. 


Initialize - The processor asserts BINIT L to initialize or clear all devices 
connected to the Q bus. The signal is generated in response to a power up 
condition (the negated condition of BDCOK H). 


Halt and Refresh Signals 


Processor Halt - When BHALT L is asserted, the processor responds by 
halting normal program execution. External interrupts are ignored, but 
memory refresh interrupts are enabled if W4 on the processor module is 
removed. When the processor is in the halt state, it executes the ODT micro- 
code, invoking console device (terminal) operation. 


Memory Refresh - This signal can be asserted by a processor microcode- 
generated refresh interrupt sequence (when enabled) or by an external device. 
BREF L forces all dynamic MOS memory units to be activated for each 
BSYNC L/BDIN L bus transaction. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW 


If the console program does not start and run properly when the 
VAX-11/788 system is powered up, and a problem in the console 
subsystem is suspected, proceed as follows. 


Action Response 


Turn de off. 
Turn ac off. 
Push HALT/ENABLE switch 
down (HALT). 


Turn ac on. 


Turn dc on. DC ON (LED on LSI-11 control panel) 
173908 
@ (printed on terminal) 
RUN (light flashes) 


If the responses are incorrect, go to the Console DC ON Flowchart. 


Examine location 173000 173808/000137 
(type 173000/). 


Examine location 937776 037776/XXXXXX 
(type 0@37776/). 


If the response is not correct, go to the Examine 17308080 
Flowchart. 


Push HALT/ENABLE switch 
up (ENABLE). 


Ensure that diskette ZZ-ESZAB 
is installed properly in the 
floppy disk drive. 


Type 140200G. BOOT 


This command executes the ROM resident quick check console 
subsystem diagnostics. On successful completion of these tests, 
the ROM code boots the console program from the floppy disk. If 
the boot fails, go to the 148280G Console Boot Failure Flowchart. 
The program listing for the ROM resident diagnostics (ESKAA.DOC) 
should be referenced when using this flowchart. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 


CONSOLE DC ON FLOWCHART 


DC ON, RUN LIGHT FLASH, 
AND/OR 173000 PRINTOUT DID NOT OCCUR 


OOOKK 
@ WAS PRINTED 


NO, GO TO POWER FLOW 


IS DC ON LED ON? 


YES, DID THE 


RUN LIGHT FLASH? 


EXAMINE 173000 FLOWCHART 


LOCATION 173000 OR LOCATION 037776 


CPU JUMPER IS WRONG OR CPU IS BAD 


YES WHAT WAS 
PRINTED? 


NO tS THE 
RUN LIGHT ON? 


DID NOT RESPOND CORRECTLY 


WHAT WAS RESPONSE? 


RESPONSE 
173000/? 


GARBLED RESPONSE 


NO RESPONSE 


037776/? 


WAS PRINTED 


THERE !S A BAUD RATE PROBLEM BETWEEN THE 
TERMINAL AND THE DLV11 INTERFACE 


PRINTOUT GARBLED, CHECK BDALO 
ASSERTED AND GO TO TERMINAL FLOW 


ONE OF THE FOLLOWING 
SIGNALS IS ASSERTED 


BPOK H IS NOT ASSERTED 


GO TO TERMINAL FLOW 


NO. REMOVE M9400-YE, DOES 
TERMINAL PRINT 173000 ON POWER UP? 


YES, THE HALT SWITCH IS 
NOT ASSERTING BHALT L 


YES, CPU IS BAD 


PROMPT PRINTED? 


NO. REMOVE M9400-YE, 
POWER UP, DIO 
PRINTOUT OCCUR? 


INTERPRETATION 


THE CABLES ARE NOT CORRECTLY MOUNTED. 
OR THE CIB tS NOT WORKING 


THERE IS A PROBLEM IN THE OLV11, THE CABLE, 


OR THE TERMINAL TRANSMITTING CIRCUIT (TERMINAL TO OLV11) 


THE TOP OF MEMORY BANK 1 DOES NOT RESPOND 
CHECK JUMPER CONFIGURATION AGAINST KC780 
PRINT SET 
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BDMRL 
BREF L 
BSACK L 
BDOUT L 
BRPLY L 
BDIN L 
BSYNC L 
BOMG OL 
BDOAL 1L 


NO, CHECK POWER SUPPLY TO 
BACKPLANE CABLE 

NO. CHECK BDCOK H NOT 
ASSERTED 


NO. CPU IS BAD 
YES CABLING IS INCORRECT 


YES CIB IS BAD 


YES, CABLING OR CIB IS BAD 


NO, CHECK JUMPER 
CONFIGURATION AGAINST 
KC780 PRINT SET 


NO BDAL7 L, BDAL 15 L, 
BINIT L OR BDMGO L 
IS ASSERTED 


TK-0378 


TK-0374 


OLL 


DEVICE DID NOT BOOT WHEN 140200 WAS TYPED 
REPLACE FAILING 


MEMORY. (NOTE 


WORKING, CPU MAY BE BAD) 
VERIFY THAT REFRESH 
“141236 OR 141262 R2 CONTAINS FAILING ADDRESS IS WORKING CORRECTLY AT 
@” @"” R3 CONTAINS EXPECTED DATA FAILING LOCATION 
“ a THE CPU TEST FAILED ook 
140332 TO 141076 . NOT WORKING, CONFIGURATION 


@ @ REPLACE THE CPU 

CLOSED, THE DRIVE IS BROKEN, RUN DZRXA AND DZRXB DIAGNOSTICS 
VERIFY THAT FLOPPY 
“FLOPPY NOT READY” DOOR IS CLOSED 


NOT CLOSED, CORRECT PROBLEM 


YES, THE FIRST DISKETTE IS EITHER BAD OR THE WRONG ONE 
TRY ANOTHER DOES IT 
“NO BOOT ON VOLUME” DISKETTE, BOOT? 


THE FLOPPY CAME READY, | NO, THE DRIVE IS BROKEN, RUN DZRXA AND DZRXB DIAGNOSTICS 
BUT DID NOT READ 
“FLOPPY ERROR” A BLOCK 


WHAT WAS PRINTED? 


NOTHING PRINTED BAD CPU 
HALT CPU, 
NOTHING PRINTED WHAT WAS PRINTED 
“XXXXXK BAD CPU SEE LISTINGS (ESKAA DOC), 
@” OR BAD CIB, XXXXXX = CURRENT LOCATION + 2 
“000104 OR “000002 THE LTC SWITCH IS ON, 
@" @" OR BEVNT L IS NOT CLAMPED LOW BY THE LTC SWITCH 


“140216 BHALT L IS STILL ASSERTED 
@" OR BDAL 9L OR BDAL10 IS ASSERTED 


“173000 A DOUBLE BUS ERROR HAS OCCURRED, SET R6 TO 
@” 1000, TYPE 173000G, AND THEN REENTER THIS TROUBLESHOOTING PROCEDURE 


“XXXXXX BAD CPU 
@” OR CIB SEE LISTINGS (ESKAA DOC), XXXXXX = CURRENT LOCATION + 2 


TK-0375 


LYVHOMO TS AHN TVA LOOP ATOSNOD DO00ZOrL 


(LNOSD) MO14 SNILOOHSS1ENOYL/LOOd ATOSNOD 


CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 


CONSOLE POWER TROUBLESHOOTING FLOWCHART 


CONSOLE DC POWER FAILURE 


NO, CORRECT THE FAULT YES ONE MODULE !S SHORTING DC, REPLACE 
MODULES UNTIL THE BAD ONE IS LOCATED 


IS AC PRESENT 
AT POWER SUPPLY? 


NO, CORRECT THE FAULT 


YES, IS THE BOX WIRED 
CORRECTLY FOR AC? 


YES, REMOVE THE MODULES 
FROM THE BOX IS DC ON? 


YES, BAD POWER SUPPLY 


NO, ARE VOLTAGES 
CORRECT AT 
BACKPLANE? 


YES, BAD BACKPLAN 
YES, DISCONNECT THE POWER : 


SUPPLY-TO- BACKPLANE 
CABLES IS DC PRESENT? 


ARE CABLES CONNECTED FROM POWER 
SUPPLY TO FRONT PANEL AND BACKPLANE? 


NO, BAD POWER SUPPLY 


NO, CORRECT THE FAULT 


TK-0376 


CONSOLE TERMINAL TROUBLESHOOTING FLOWCHART 


CONSOLE TERMINAL FAILURE 


NOT 
REMOVE DLV11 COMPATIBLE, CORRECT FAUL} 
AND ENSURE THAT 
BAUD RATE IS 


COMPATIBLE WITH LA36 NO, REPAIR TERMINAL 


COMPATIBLE, 
WILL TERMINAL 
WORK IN LOCAL? 


YES, IS TERMINAL 20MA CURRENT LOOP? 


NO, BAD TERMINAL 
OR CABLE 


NO (EIA), YES, WHILE PRESSING A KEY ON THE TERMINAL 


WHILE CYCLING DC ON 
Ivl N THE CABLE 
IS THERE ACTIVITY ON IS THERE ACTIVITY ON THE CABLE PIN M? 


THE OLV11 BERG PIN F? 


YES, BAD TERMINAL, 
FORMAT BUAD RATE 


NO. BAD DLV11 


NO, BAD DLV11 OR CABLE LOOP 


YES, WHILE CYCLING DC ON 
IS THERE ACTIVITY ON 
THE WHITE WIRE? 


NO, REPAIR TERMINAL 
OR CABLE LOOP 


YES. WHILE PRESSING A KEY ON 
THE TERMINAL, IS THERE 
ACTIVITY ON THE GREEN WIRE? 


YES, BAD BAUD RATE, 
FORMAT TERMINAL 


TK-0377 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 


If using the flowcharts fails to help locate a problem, run the 
RXDP package diagnostics (diskette AS-F824C-MC). 


Program Name Function 

VDVA DLV-llE Test 

VDVC DLV-l1F Test 

VKAA LSI-11 CPU Test 

VKAB LSI-11 EIS Instruction Test 
VKAE DLV-1l11l1 Test 

VKAF DRV11 Test 

ZKMA Memory Test 

ZLAC LA36 Test 

ZRXA RX11l Disk Exerciser 
ZRXB RXll Interface Tests 


The following figure shows the flow of events in the LSI-11 boot 
sequence. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 


LSI-11 BOOT AT 173000 FLOWCHART, PART 1 


START 
MEMORY 
TEST 

CHECK FIRST 
4K 


DUAL 
ADDRESS 


TEST 


WALKING 
011 110 


TEST 


DO REST 
OF MEMORY 


ADDRESS + 
START START 140,000 


(200) * 


(1234)* 


GOOD DATA R3 
BAD DATA (R2) 


(1260)* 


REVERSE 
TERMINAL (204) BOOT (216) 


ADDRESSES 


ASSIGN 
TERMINALS 
ADDRESSES 


DOUBLE TEST 1 
BUS ERROR 
TEST (330)* 


GOOD DATA R3 
BAD DATA (R2) CHECK BYTE TEST 2 


“ADDRESSES OFFSET 


FROM 140,000 


SINGLE OP 
INST DEST 
MODE 0 (372) 


CHECK SOURCE ‘TEST 3 
MODE DOUBLE 

OP WORD 

INST DEST MODE 0 | (438) 


JMP INST TEST 4 


DEST MODE 
1.3.6 (462) 


TSTB & TST TEST 5 
DEST MODE 
1,2,4.6 (552) 


CHECK BYTE TEST 6 
DOUBLE OP 


INST DEST 
MODE 0 (600) 


TK-0380 
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VL 


START 


BOOT LSI (REBOOT) TEST 7] WORD INST 
BUT NOT 


DEST MODE # 0 
VAX-11/780 (1330) USE MEMORY 


500 & 502 


SET PWR-UP/ 

CRASH FLAG TEST 8 BYTE DEST 
MODE # 0 
LOC 500 


TEST 9 CHECK JSR 
DEST MODE 
7 


TEST 10,11 READ BOOT 
BLOCK FROM 
FLOPPY 


READ 
SOME MORE 


(752) 
(1046) 
1074=JSR 
1116 = RTS 


PRINT 
MESSAGE 


ef 


FOR CONSOLE 
KEY 


ERROR 
READ 
DIRECTORY 


FIND 
DIRECTORY 


YES 
LOAD 
CONSOLE 


INIT 
VAX-11/780 
LOAD 
VAX-11/780 


“B-NO 
CONSOLE” 
DISPLAY 


CONSOLE 
PROGRAM 


(LNOS) MO14S DNILOOHSA1ESNOYUL/LOO 3IOSNOD 


TK-0381 
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CHAPTER 5 
INTERNAL REGISTERS 


BLANK 


PROCESSOR REGISTER ADDRESSES 


KSP 

ESP 

SSP 

USP 

ISP 
reserved 
reserved 
reserved 
POBR 
POLR 
P1BR 
PILR 

SBR 

SLR 
reserved 
reserved 
PCBB 
SCBB 

IPL 

ASTR 
SIRR 
SISR 
reserved 
reserved 
Iccs 


TODR 
reserved 
reserved 
reserved 
reserved 
RXCS 
RXDB 
TXCS 
TXDB 
reserved 
reserved 
reserved 
reserved 
ACCS 
ACCR 
reserved 
reserved 
WCSA 
WCSD 
reserved 
reserved 
SBIFS 
SBIS 
SBISC 
SBIMT 
SBIER 
SBITA 
SBIQC 
reserved 
MME 

TBIA 
TBIS 
reserved 
MBRK 

PMR 

SID 
reserved 


Kernel stack pointer 
Executive stack pointer 
Supervisor stack pointer 
User stack pointer 
Interrupt stack pointer 


PO base register 

PO length register 

Pl base register 

Pl length register 
System base register 
System length register 


Process control block base 

System control block base 

Interrupt priority level 

AST level register 

Software interrupt request register 
Software interrupt summary register 


Interval clock control/status 
Next interval count register 
Interval count register 

Time of day register 


Console receive control/status 
Console receive data buffer 
Console transmit control/status 
Console transmit data buffer 


Accelerator control/status 
Accelerator reserved 


Writable control store address 
Writable control store data 


SBI fault/status 
SBI silo 

SBI silo comparator 
SBI maintenance 

SBI error register 
SBI timeout address 
SBI quadword clear 


Memory management enable 
Translation buffer invalidate all 
Translation buffer invalidate single 


Microprogram breakpoint 


Performance monitor register 
System identification 
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WO 


wo 
RO 


RO 


wo 


RO 


RO 
WO 


wo 
WO 


RO 


PROCESSOR REGISTER BIT CONFIGURATIONS 


REG # 
DEC. HEX NAME ID# 


0 


1 
2 
3 
4 


08 


OA 


09 


0B 


0D 


KSP 
ESP 
SSP 
USP 
ISP 


POBR 


P1BR 


POLR 


PILR 


SLR 


28 KERNEL STACK POINTER 

29 EXECUTIVE STACK POINTER 
2A SUPERVISOR STACK POINTER 
28 USER STACK POINTER 

2c INTERRUPT STACK POINTER 


31 00 


VIRTUAL ADDRESS OF TOP OF STACK 


24 PO BASE REGISTER 
RESERVED OPERAND FAULT IF VLA < 2**31 
25 P! BASE REGISTER 
RESERVED OPERAND FAULT IF VLA < 2**31 - 2**21 


31 02 01 00 


VIRTUAL LONGWORD ADDRESS az | 


3c PO LENGTH REGISTER 
LENGTH OF POPT IN LONGWORDS 


3b Pl LENGTH REGISTER 
2**21 - LENGTH OF P1PT IN LONGWORDS 


3— SYSTEM LENGTH REGISTER 


LENGTH OF SPT IN LONGWORDS 
RESERVED OPERAND FAULT IF MBZ #0 


31 22 21 00 


TK-0709 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG. # 
DEC. HEX NAME ID 


16 


17 


10 


13 


+ 


PCBB 3A 


SCBB 3B 


IPLR OF 


PROCESS CONTROL BLOCK BASE 
RESERVED OPERAND FAULT !F MBZ + 0. 
3130 29 02 01 00 


MBZ PHYSICAL LONGWORD ADDRESS OF PCB MBZ 


SYSTEM CONTROL BLOCK BASE 
RESERVED OPERAND FAULT IF MBZ # 0. 
31 30 29 020100 


PHYSICAL PAGE ADDRESS OF SCB 


INTERRUPT PRIORITY LEVEL REGISTER 
31 05 04 00 


ASTR 0C AST LEVEL REGISTER 


SBR 26 


RESERVED OPERAND FAULT IF NOT VALID 1.€., MBZ #0. 
31 03 02 00 


SYSTEM BASE REGISTER 


RESERVED OPERAND FAULT IF MBZ # QO. 
31 3029 02 01 00 


IMBz PHYSICAL LONGWORD ADDRESS 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG. # 
DEC. HEX NAME ID# 


24 


25 


26 


27 


20 


21 


18 


1A 


ICCS OA 


NICR 09 


ICR OB 


TODR 01 


SIRR 


SISR OE 


INTERVAL CLOCK CONTROL /STATUS 
31 30 161514 08 0706050403 0100 


BITS 4, 5 ARE 11/780 SPECIFIC 


NEXT INTERVAL. COUNT REGISTER 


31 00 
NEXT INTERVAL (1 MICROSECOND INCREMENTS, TWO’S COMPLEMENT) 
WRITE ONLY 


INTERVAL COUNT REGISTER 
RESERVED OPERAND FAULT IF WRITE 


31 00 
INTERVAL COUNT (1 MICROSECOND INCREMENTS) 
READ ONLY 


TIME OF DAY REGISTER 
31 00 


TIME OF DAY (10 MILLISECOND INCREMENTS) 


SOFTWARE INTERRUPT REQUEST REGISTER 
RESERVED OPERAND FAULT IF READ 
31 0403-00 


MBZ SIRL 


WRITE ONLY 


SOFTWARE INTERRUPT SUMMARY REGISTER 


MBZ SOFTWARE INTERRUPT REQUEST Ei 
FEDCBAY 8765 4321 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 


DEC HEX 


32 


33 


34 


35 


20 


21 


22 


23 


NAME 
RXCS 


RXDB 


TXCS 


TXDB 


ID# 


04 CONSOLE RECEIVE CONTROL/STATUS 


Ww 


1 


05 CONSOLE RECEIVE DATA BUFFER 
RESERVED OPERAND FAULT IF WRITTEN 


31 24 


BYTE 3 


23 


BYTE 2 


16 15 


READ ONLY 


06 CONSOLE TRANSMIT CONTROL /STATUS 


Ww 


1 


MBZ 


07 CONSOLE TRANSMIT DATA BUFFER 
RESERVED OPERAND FAULT IF READ 


31 24 
BYTE 3 


23 


BYTE2 
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16 15 


WRITE ONLY 


08 070605 


) 


BYTE 1 BYTE O 


08 070605 00 
READY 
08 07 00 


PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 
DEC HEX NAME ID# 


40 28 ACCS 17 ACCELLERATOR CONTROL/STATUS 
3130 2827 26 16 1514 


a eee 


ERR RES OPR ACC ENA 


41 29 ACCR 16 A CELLERATOR, MAINTENANCE 


[| warasones | Tt 


WRT MICRO BREAK (WRITE) 
TRP BRK CURRENT ADDRESS (READ) 


ADD 
MIC MAT 


44 2C WCSA 22 alae CONTROL STORE ADDRESS 
16 15 141312 


ee 


45 2D wcsD 23 WRITEABLE CONTROL STORE DATA 
WRITE: WCS DATA 
READ: WCS PRESENT 
31 00 


ee: 


31 00 
0706 050403020100 


TK-0708 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 
DEC HEX NAME 


48 30 SBIFS 1B SBI FAULT/STATUS 
31302928 27 2625 2019 1817 1615 


49 


50 


51 


31 SBIS 


32 SBISC 


00 


ay FLT SILO Lock} we 
UNX  XMT FLT — FLT SIG }R/o 
RD FLT INT 
\ , EN 
R/O 
18 SBI SILO 


31 30 29 2524 2221 18171615 


AFT INT SBI <M3:MO> SB! 
FLT LOC OR CNF <1:0> 
< B31:B28 > 


1¢ SBI SILO COMPARATOR 


31 30 29 2827 26 2322 2019 1615 
COMP} COUNT 
TAG | FIELD 


COMP CMD 
INT COND OR MASK 
EN LOCK 
CMP LCK CODES 
SILO UN 
LOCK CND 


*CLEARED ON ANY WRITE TO SBISC 


33 SBIMT 1D SBI MAINTENANCE 


3130 29 28 27 23 22 2120 1716 151413 1211 10090807 


idles ANTID rel(L TTT T = 


F TME OUT 
GO MAT 

REV F G1 MAT R/O 

SBI UNEX SBI p¥o MISS REP 

PO RD INV GO GO REV SBI P1 

UH, are as DSBL SBI CYC 

R/O 
R/O 


TK-0705 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 
DEC HEX NAME ID# 


52 34 SBIER 19 ERROR REGISTER 
16 15 1413 12 1110 0908 07 06 050403020100 


RDS CRD INT EN 

CRD 

wc RDS 

CP TIME OUT 

R/O {cp TIME OUT STATUS 
MBZ 


R/O{ cP SBI ERR CNF 
1B RDS 


IB TIME OUT 

1B TIME OUT STATUS 
{1B SBI ERR CNF 

MLT ERR 

NOT BSY 

MBZ 


wc 


R/O 


53 35 SBITA 1A SBI TIMEOUT ADDRESS 
RESERVED OPERAND FAULT IF WRITE 


313029 28 27 
|| fo PHYSICAL ADDRESS < 29-2> 
MODE READ ONLY 
PROT 
CHK 


54 36 SsBIac SBI QUAD CLEAR 


RESERVED OPERAND FAULT IF READ 
RESERVED OPREAND FAULT IF MBZ #0 


3130 29 0302 00 
PHYSICAL QUADWORD ADDRESS MBZ 
WRITE ONLY 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 


REG.# 
DEC HEX NAME 


56 


57 


58 


60 


61 


62 


38 


39 


3D 


3E 


MME 


TBIA 


TBIS 


MBRK 


PMR 


SID 


D# 


21 


oc 


03 


MEMORY MANAGEMENT ENABLE 
WRITE 1 ALSO CAUSES MICROCODE TO INVALIDATE TB. 


31 01 00 
MME 


TRANSLATION BUFFER INVALIDATE ALL 
RESERVED OPERAND FAULT IF READ 


31 oo 
MBZ 
WRITE ONLY 
TRANSLATION BUFFER INVALIDATE SINGLE 
RESERVED OPERAND FAULT IF READ 
31 00 


WRITE ONLY 


MICROPROGRAM BREAKPOINT 
31 1312 0 


PERFORMANCE MONITOR REGISTER 
RESERVED OPERAND FAULT IF >1 
31 01 00 


MBZ | 


oOo 


SYSTEM IDENTIFICATION 
RESERVED OPERAND FAULT IF WRITE 


31 24 23 1514 1211 00 
SYSTEM TYPE ECO LEVEL MEGS SYSTEM SERIAL NUMBER 
PLANT 
READ ONLY 
TK-0704 
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9C1L 


| REG.NAME | REG.IDNO. INT.REG.NO.}| 31/15 | 30/14 | 29/13 | 28/12 | 27/111 26/10 | 25/09 | 24/08 | 23/07 21/05 |2 19/03 | 18/02 |17/01 | 16/00 
IBUF Data Byte oe Data Byte 2 
28 21 20 19 18 17 16 
Data Byte 1 Data Byte 0 
13 12 11 10 9 8 7 6 5 4 3 2 1 0 


DAY.TIME 1B TODR Time Byte 3 Time Byte 2 
29 28 27 


Time Byte 1 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


SYS.ID Type ECO Level 
29 28 27 26 25 24 23 22 21 20 19 18 17 16 
ECO 
pe i 
Intrpt 
Enable 
RXDB 21 RXDB Data Byte 3 Data Byte 2 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
Data Byte 1 Data Byte 0 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


dVIN SNa-di 


Lol 


| REG. NAME | REG. 1D NO. INT. REG. NO. | 31/15 | 30/14 | 29/13 | 28/12 | 27/11 25/09 } 24/08 | 23/07 | 22/06 | 21/05 | 20/04 | 19/03 | 18/02 | 17/01 


Intrpt 
Ready | Enable 
TXDB 07 23 TXDB Data Byte 3 Data Byte 2 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


26/10 


Data Byte 1 Data Byte 0 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


D(read) Q(write) 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
D(read) Q(write) 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
NXT. PER 19 NICR Next Interval 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
Next Interval 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
cuxes fox — frsiecs =| o | o | o | o | ofo | ofofololololo lolol o| 
Intrpt | Intrpt | Single 
* Req | Enable} Clock | Xfer 


INTERVAL 1A ICR Count (microseconds) 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
Count (microseconds) 
15 14 9 8 7 


(LNOO) dVIN SNd-dl 


8cl 


— — 


TBUF 
Valid i i 19 18 17 16 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


| REG. NAME | REG. 1D NO. INT. REG. NO. | 31/15 | 30/14} 29/13 


13 ASTR 
3D PME 


28/12 lant 26/10 | 25/09} 24/08] 23/07 21/05 | 20/04 | 19/03 | 18/02] 17/01 | 16/00 
Nested 
Error 
Control Store Parity Error EALU| EALU ALU | ALU | ALU Arithmetic Perf 
Summary 2 1 0 N Zz N Zz C31 Trap Code Mon En AST Level 
rere = 
Valid Priority Number of Ones 
var 
08 


Interrupt Priority Level 
Active 


Software Interrupt Register 
7 


6 


Page Frame Number 
Protection Code Modify 20 


Page Frame Number 


(LNOD) dVIN SNd-dI 


6cL 


Resseeline REG. NO. | 31/15 | 30/14} 29/13 | 28/12 | 27/11 | 26/10 |25/09 24/08 | 23/07) 22/06 |21/05 | 20/04 |19/03 | 18/02 | 17/01] 16/00 


7 Tr 
: a 


Last Reference we Hit Force TB 
FS ADS |MCT3 | MCT 2}/MCT 1} MCT O} 1BWCHK{ AR GO Parity Error 


TB Parity Error Bits 
1D2 1D1 1D0 QD2 | QD1 
TB Parity Error Bits CP TB Last Bad ie 
ODO 1A2 | 1A1 1A0 ; 0A2 OA PE TP Wrp IPA Miss Prot Ej Auto L 


Replace] Force Replace TB Misc 
Both | G1 GO GO 


_ ae 


Write Trap Address 
Trp Ad 

Write | Micro Micro-break (write) 
uBreak | Match Current Address (read) 


ACC.CS 28 ACCS 


Resrvd 
Oprand 
Accel Accelerator Type 
Enable 0 0 0 1 


; iw 


After | SBI SBI 1D SBI TAG SBI SBI 
Fault | Intlk 4 3 2 1 0 2 1 O |M3/B31]M2/B30|M1/B29 | MO/B28 | CNF 1] CNF 0 


SBI TR 
13 12 11 10 9 8 7 6 5 4 3 2 1 0 


SBI.ERR a 


cP |CP TO |CP TO CP Err !B IB. |IBTO |IBTO {IB Err Not 
CRD TO | STi STO CNF{|RDS | TO | ST1 STO CNF Busy 


(LNOOD) dVIN SNd-dI 


O€L 


ela INT. REG. NO. | 31/15 sorta | 29/13 | 28/12] 27/11 |26/10} 25/09} 24/08 | 23/07 21/05 | 20/04 | 19/03 | 18/02 | 17/01 | 16/00 


TIME.ADR 35 SBITA oe Prot Physical Address 
hay 29 28 27 26 25 24 23 22 21 20 19 18 
Physical Address 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 


FAULT Parity oe Mult |Xmit Fault | Fault Fault 
Fault Xmit |Fault | EFP | Spare Latch | Int En Lock 
COMP 1C 32 SBISC Silo Lock Cond Lock Compare Compare Count 
Lock Uncond Code Command or Mask Tag 


MAINT 33 SBIMT Rev Wr Seq | Unexp | Mult Ph mart as 7 Force Enable Reverse Cache Parity 
PO Fault RD Xmit SBI Invalid 
Force Force Disabl GO | Force 
Rep GO} RepG1i_ SBI Match TO 
feat St re ge ee a a ee 


Any Data Parity OK Address Parity OK 
Error asi G1 80 | G1B1j/G1 B2/G1 B3]GO BO} GO B1}GO B2| GO B3} GO BO } GO B1] GO B2] G1 BO} Gi B1| G1 B2 


(LNOOS) dVIN SNd-GI 


LEL 


| REG. NAME | REG. 1D NO INT. REG. NO.| 31/15 | 30/14) 29/13) 28/12 | 27/11 | 26/10 | 25/09 | 24/08 | 23/07 22106} 21/08 20/04 | 19/03 | 18/02] 17/01 | 16/00 
_ en pejofofo}o}ojojejo}ojoj ojo} ojolo | 


Control Store Address 
12 11 10 9 8 7 6 5 4 3 2 1 0 


a I re a a a eee ae ee ee es ee ee ee 


Control! Store Address 
11 


WCS ADDR. 


_ (a: 


Invert Mod 3 
Parity Counter 


Data Data Data | Data Data Data Data Data Data Data | Data Data 
31 30 29 28 27 26 24 20 19 18 17 16 
Data Data Data | Data Data Data Data | Data Data | Data Data Data Data | Data Data 
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0 


eat ae Ce 


(LNOD) dVIN Sna-di 


ID-BUS MAP (CONT) 


Scratch Pad Locations 


Name Addr IR No. Symb Name Addr IR No. Symb 
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ID-BUS REGISTER BIT CONFIGURATIONS 


Bit Fields 


<31:00> 


Bit Fields 


<31:80> 


Bit Fields 


<31:24> 


€23:15> 


€14:12> 


€11:90> 


Bit Fields 


<87> 


<86> 


NAME: IBUF 
Description 


Data in Instruction Buffer 
Bytes <3:0> 


Read Only 

Located on M8223 (IDPL) 
NAME: TIME OF DAY 

Description 


32 bit counter 
19@ Hertz rate 


Read/write 
Located on M8224 (IRCN) 


NAME: SYSTEM ID 
Description 
System Type 
$1=VAX-11/788 
ECO Level 
Manufacturing Plant 
System Serial Number 
Read Only 
Selected by jumpers on backpanel 
Read from M8236 CIBC,D,E 
NAME: RXCS 
Description 
Done 


Set by console software signifying 
data available in RXDB 


Read Only 

Interrupt Enable 
Allows interrupt when Done set 
Read/Write 


Located on M8236 (CIBE) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 65 NAME: RXDB 
Bit Fields Description 
<31:9> Data from Console Subsystem 
Read Only 


Located on M8236 (CIBC,D,£) 


ID#: 96 NAME: TXCS 
Bit Fields Description 
<87> Ready 


Set by console to indicate ready to 
receive data 


Read Only 
<86> Interrupt Enable 
Allows interrupt when Ready set 


Read/write 
Located on M8236 (CIBE) 


ID#: 67 NAME: TXDB 
Bit Fields Description 
<31:9> Data to console subsystem 
Write Only 


Located on M8236 (CIBC,D,E) 


ID#: 088 NAME: DQ 
Bit Fields Description 
<31:80> Read: D Register 


Write: Q Register 


Read/write 

Located on: 

<7:88> M8228 (DCPC) 
<15:88> M8227 (DDPC) 
€31:16> M8226 (DEPL,M) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


Bit Fields 


<31:80> 


NAME: NEXT INTERVAL COUNTER 
Description 


Data loaded into interval counter 
on overflow or XFER bit in CLK CONTL REG 


Write Only 
<31:16> M8238 (CEHP) 
<15:08> M8231 (ICLS) 


Bit Fields 


<15> 


<A7> 


<86> 


<@5> 


<84> 


<OB> 


NAME: INTERVAL CLOCK STATUS 


Description 
Error 


Over run second overflow before first 
serviced. 


Read/Write 1 to clear 
Interrupt Request 
Set when counter overflows 
Read/Write 1 to clear 
Interrupt Enable 
Enables interrupt on overflow 
Read/Write 
Single CLK 
Advance counter on step 
Write Only 
XFER 
Forces next interval to counter 
Write Only 
RUN 


Allows counter to increment at 1 microsecond 
rate 


Read/Write 


Located on M8231 (ICLS) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 9B NAME: INTERVAL COUNTER 
Bit Fields Description 
<31:90> 32 Bit Up Counter 


At 1 microsecond rate 


Read Only 
<31:16> M8230 (CEHP) 
<15:88> M8231 (ICLS) 


ID#: @C NAME: CPU ERROR STATUS (CES) 
Bit Fields Description 
<16> Nested Error 


Used by Memory Management Microcode 


Read Only 
Located on M823@ (CEHP) 


<15> Control Store Parity Error Summary 
"OR" of Control Store Parity Error Bits 


Read Only 
Located on M8231 (ICLS) 


<14:12> Control Store Parity Error Bits 


<14>=Group 2 
<13>=Group 1 
<12>=Group 9g 


Read Only 
Located on M8231 (ICLS) 
<1l1> E ALU N 
<10> E ALU Z 
<09> ALU N 
<08> ALU Z 
<87> ALU C31 
Read/Write 


Located on M8231 (ICLS) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<76:94> Arithmetic Trap Code 
7=Decimal Divide by @ 
6=Decimal Overflow 
5=Float Underflow 
4=Float Divide by @ 
3=Float Overflow 
2=Integer divide by @ 
l=Integer Overflow 
8=No Trap Pending 


Read/Write 
Located on M8231 (ICLS) 


<43> Performance Monitor Enable 
Loaded or read by microcode 


Read/Write 
Located on M8231 (ICLS) 


<02:01> AST Level 


Used to deliver AST SIR during RET 


Read/Write 
Located on M8231 (ICLS) 


ID#: @D NAME: VECTOR 
Bit Fields Description 
<25> Prior Valid 


Indicates at least one bit was set in last 
priority field 


Read Only 
Located on M8238 (CEHP) 


<€24:21> Priority 


Priority encoded value of bits <31:16> of 
bit mask last written into vector register 


Read Only 
Located on M8230 (CEHP) 


<20:16> Number Of Ones 


Number of ones last written 
into vector register 


Read Only 
Located on M8239 (CEHP) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<88: 08> 


Bit Fields 


<20:16> 


<15:81> 


Bit Fields 


<31> 


<308> 


<27> 


Vector 
Hardware generated vector 


Read Only 
Located on M8231 (CEHJ) 


NAME: SOFTWARE INTERRUPT REGISTER 
Description 


Interrupt Priority Level Pending 


Level of highest interrupt active 
at last interrupt strobe time 


Read Only 
Located on M8230 (ICLS) 


Software Interrupt Register 
Pending software interrupt flags 
Read/Write 
Located on M8231 (ICLS) 
NAME: PROCESSOR STATUS LONGWORD 
Description 
Compatibility Mode 
CPU executing PDP-11l mode instructions 


Read/write 
Located on M8239 (CEHP) 


Trace Pending 


At end of an instruction and if trace pending 
equal a trace trap is initiated 


Read/Write 
Located on M8238 (CEHP) 


First Part Done 


Microcode sets this bit at defined points 
within certain instructions, stating that 
instruction may be restarted from that point 
if an interrupt of instruction occurs. 


Read/Write 
Located on M8238 (CEHP) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<26> Interrupt Stack 
Indicates CP operating on interrupt stack 


Read/write 
Located on M8230 (CEHP) 


<€25:24> Current Mode 


Current operating mode of software 
3=USER 

2=SUPERVISOR 

1=EXECUTIVE 

8=KERNEL 


Read/write 
Located on M8238 (CEHP) 


<23:22> Previous Mode 


Previous operating mode (before change 
mode instruction) 

3=User 

2=Supervisor 

1=Executive 

g=Kernel 


Read/Write 
Located on M8230 (CEHP) 


<20:16> Interrupt Priority Level 


Current interrupt priority level of CPU 


Read/Write 

Located on M8236 
<87> Enable decimal overflow exceptions 
<86> Enable floating underflow exceptions 
<85> Enable integer overflow exceptions 

Read/Write 


Located on M8231 (ICLS) 
<G4> T bit 


Results in setting Trace Pending 


<83> N bit 
<82> Z bit 
<@1> V bit 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<88> C bit 


Read/Write 
Located on M8231 (ICLS) 


ID#: 19 NAME: TRANSLATION BUFFER DATA REGISTER 

Bit Fields Description 

<31> valid 
Allows TB hits with VA<13:9> and 31 
used as index and address<39:14> 
equals VA MUX<39:14> 
Write Only 
Located on M8228 (CAMV) 

<38:27> Protection Code 
Define Protection of Address 

Kernel Exec Super User 

OOBOG * * * * 
BBG1 Unpredictable 
8812 R/W * * * 
0811 RO * * * 
8100 R/W R/W R/W R/W 
8101 R/W R/W * * 
8110 R/W RG * * 
8111 RO RG * * 
1000 R/W R/W R/W * 
1601 R/W R/W RO * 
1918 R/W RO R@ * 
1011 RG RG RG * 
11988 R/W R/W R/W RQ 
1101 R/W R/W RG RO 
1118 R/W RO RG RG 
1111 RO RO RG RO 
* No access 
R/W Read/Write 
RO Read 
Write Only 
Located on M8226 (CAMV) 

<26> Modify 


Notes a modified page 


Write Only 
Located on M8228 (CAMV) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<26:8> 


ID#: 12 


Bit Fields 


<20:318> 


<17:16> 


<15:08> 


<47:06> 


Page 


NAME: 


Frame Number 


When translation occurs these bits become 
page numbers, i.e., PA<29:99> 


Write Only 
Located on M8222 (TBME) 


T BUFF REG @ 


Description 


Force Replace 


Directs TB writes to defined groups 
20=Write Both 

19=Force Replace Group 1 

18=Force Replace Group @ 


Read/Write 
Located on M8222 (TBME) 


Force Miss 


Last 


<15> 
<14> 


Force TB miss on defined group 
17=Group 1 
16=Group @ 


Read/Write 
Located on M8222 (TBME) 


Reference 


Data on last non-nop memory reference 
Status of uFS bit 
Status of uADS bit 


<13:10> Status of uMCT field 


<89> 
<88> 


1 means IB WCHK existed on an IB reference 
1 means reference delayed one cycle by IB 
auto reload 


Read Only 
Located on M8222 (TBME) 


TB Hit 


Indicate which group was a TB hit 
7=Group 1 
6=Group 9g 


Read Only 
Located on M8222 (TBME) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<84:981> Force TB Parity Error 
Allows bad parity to be generated 
No errors 


No errors 
Group @ Data Byte 
tt 


g 
1 
2 
") 
" " 1 
2 
te 
" 


No errors 
No errors 


YWIomQsrvVvo WIA AWNE-E BB 
MPrPrPARAEFFEFHAS 
» 

Q 
z= 
Le 3 
1) 

n 
n 
w 
M< 


Read/Write 
Located on M8222 (TBME) 


<80> MME 


Enable Memory Management 


Read/write 
Located on M8222 (TBME) 


ID#: 13 NAME: TBUFF REG 1 

Bit Fields Description 

<28:89> TB Parity Error Status 
26=1 Group 1 Data Byte 2 
19=1 " 1 - mee! 
18=1 . 1. - " 6 
1 J=l1 we 6G " we 2 
16=1 . B . ne SA 
15=1 . ) . " 6 
14=1 i 1 Address Byte 2 
1 3 = 1] " ak we w 1 
12=1 i 1 4 " 6 
1 1 = 1 tt 4) il] ee 2 
19=1 = ) mS ad 
9= 1 " 4] " g 


Read/Any Write Clears 
Located on M8222 (TBME) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<88> CP TB Parity Error 
Indicate TB microtrap has been requested 


Read/Any Write Clears 
Located on M8222 (TBME) 


<B6> Last TB Write Pulse 


Indicates which TB group was last written 
@=Group 9g 

l1=Group 1] 

Both - Unpredictable 


Read Only 
Located on M8222 (TBME) 


<B4> Bad IPA 
Contents of IPA are not meaningful 


Read Only 
Located on M8222 (TBME) 


<83:308> IPA Info 


Status of last load from IPA 

3=1 TB miss on load 

2=1 TB parity error 

l=1 Protection violation or miss 

@=1 Automatic hardware initiated load 


Read Only 
Located on M8222 (TBME) 


ID#: 16 NAME: ACCELERATOR MAINTENANCE 
Bit Fields Description 
<31> Write Trap Address 


When set clocks trap address register 


Write Only 
Located on M8286 (FMHR) 


<23:16> Trap Address 


Use to form ROM address on 
ACC trap 


Read/Write 
Located on M8286 (FMHR) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<15> Write Micro Match 


Setting clocks micro match register from 
bits <8:8> of this register 


Write Only 
Located on M8287 (FMLP) 


<14> Micro Match 
Indicates a micro match has occured 


Read Only 
Located on M8287 (FMLP) 


<88:00> Micro Break/Current Address 


Writes micro break register 
Reads current micro program counter 


Read/Write 
Located on M8287 (FMLP) 


ID#: 17 NAME: ACCELERATOR CONTROL STATUS 
Bit Fields Description 
<31> Error 


Read/Any write to this register will clear 
Located on M8286 (FMHR) 


<27> Reserved Operand 
Minus zero error 


Read Only 
Located on M8286 (FMHR) 


<€15> Accelerator Enable 
l=Enable Accelerator 
@=Disable Accelerator 


Read/Write 
Located on M8287 (FMLP) 


<83:08> Accelerator type 
GI=FPA 


Read Only 
Located on M8287 (FMLP) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 18 NAME: SILO 
Bit Fields Description 
16 location SILO used to store SBI activity 
<31> After Fault 
First entry after fault cleared 


Read Only 
Located on M8219 (SBHJ) 


<30> SBI Interlock 


Read Only 
Located on M8219 (SBHJ) 


<29:25> SBI ID<4:68> 


Read Only 
Located on M8219 (SBHJ) 


<€24:22> SBI TAG<2:8> 


Read Only 
Located on M8219 (SBHJ) 


€21:18> SBI MASK<3:8%> or SBI<B31:B28> 
Silo written with SBI<B31:B28> when SBI TAG 
equals command address. Otherwise SBI <M3:MQ> 
are written 


Read Only 
Located on M8219 (SBHJ) 


€17:16> SBI CNF<1:@> 


Read Only 
Located on M8219 (SBHJ) 


<15:88> SBI TR<15: 88> 


Read Only 
Located on M8237 (TRSF) 


ID#: 19 NAME: SBI ERROR REGISTER 
Bit Fields Description 
<15> RDS Interrupt Enable 


Enable interrupt for RDS errors 


Read/Write 
Located on M8218 (SBLH) 


145 


ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<14> CRD 
Received corrected read data from memory 


Read/write 1 to clear 
Located on M8218 (SBLH) 


<13> RDS 
Received read data substitute from memory 


Read/Write 1 to clear 
Located on M8218 (SBLH) 


<12:19> CP Timeout Status 
12=1 Timeout for CP requested cycle 


1 10 
No device response 
Device busy 
Waiting for read data 


Impossible code 


RKPrQQH 
Mar aH 


12 - Read/Write 1 to clear 
Also clears bits<11:18>, 808, 92 
<11:19> Read Only 
Located on M8218 (SBLH) 
<8> CP SBI Error Confirmation 


Set when CP requested cycle receives error 
confirmation to command address transfer 


Read Only 
Write 1 to bit 12 to clear 
Located on M8218 (SBLH) 


<@7> IB RDS 
Read data substitute for IB data 


Read/Write 1 to clear 
Located on M8218 (SBLF) 


<806:84> IB Timeout Status 


86=1 Timeout for IB requested cycle 


05 @4 

8 g No device response 

1) 1 Device busy 

1 ) Waiting for read data 
1 1 Impossible code 


6 - Read/Write 1 to clear 
Also clears bits<5:3> 
05:84 - Read Only 

Located on M8218 (SBLE) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<G3> IB SBI Error Confirmation 


Set when IB requested cycle receives error 
confirmation 


Read Only 
Write 1 to bit 6 to clear 
Located on M8218 (SBLF) 


<82> Multiple CP Error 


Set with pending CP timeout or CP SBI error 
confirmation not serviced 


Read Only 
Write 1 to bit 12 to clear 
Located on M8218 (SBLF) 


<A1> SBI Not Busy 


Read Only 
Located on M8218 (SBLF) 


ID#: 1A NAME: TIMEOUT ADDRESS 


Bit Fields Description 


Latches physical address on SBI timeout; will 
not latch for IB data timeouts 


Read Only 
Latched until CP timeout 
Error bit (SBI ERR REG bit 12)=1 


€<31:30> Mode 


Kernel 
Executive 
Supervisor 
User 


RPrARW 
RM Qe QW 


Located on M8219 (SBHJ) 
<29> Protection Check 


Equal @ for references not subject to 
hardware protection check 


Located on M8219 (SBHJ) 
<27: 88> Physical Address 
<27:300>=PA<29: 82> 


Located on <27:16> (SBHH,J) 
<16:08> (SBLF,H) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 1B NAME: SBI FAULT STATUS REGISTER 
Bit Fields Description 
<31> Parity Fault 


SBI Parity Fault 


Read Only 

Located on M8219 (SBHJ) 
<29> Unexpected Read Data Fault 

Read Only 

Located on M8219 (SBHJ) 
<27> Multiple Transmitter Fault 

Read Only 

Located on M8219 (SBHJ) 
<26> Transmitter During Fault 

Read Only 


Located on M8219 (SBHJ) 
<25> Error First Pass 


Set by microcode first time through fault 
handling code; used to note double errors 


Read/Write 
Located on M8219 (SBHJ) 


<24> Spare 


Read/Write 
Located on M8219 (SBHJ) 


<19> Fault Latch 
Set from SBI fault 


Read/Write 1 to clear 
Located on M8219 (SBHH) 


<18> Fault Interrupt Enable 
Interrupt on SBI fault enable 


Read/Write 
Located on M8219 (SBHH) 


<17> SBI Fault Signal 


Read Only 
Located on M8219 (SBHH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<16> 


Fault Silo Lock 


Indicates SBI Silo locked from SBI fault 


Read Only 
Write 1 to bit 19 to clear 
Located on M8219 (SBHH) 


Bit Fields 


<31> 


<38> 


<29> 


<€28:27> 


NAME: SILO COMPARATOR 


Description 


Allows lock of silo on predetermined data other 


than 


fault 


Comp Silo Lock 


A. 


Silo 


Lock 


Lock unconditional (see bit 29) 
Locks when counter (bits 19:16) equals F 


Conditional lock 

Lock when certain conditions exist. 
Comparator looks at SBI. When match, compare 
Signal is generated which allows counter to 
increment. 


When counter equals F, silo will lock 


Unlock by writing number equals F into 
counter 


Read Only 

Clear by writing number not equal F to 
counter 

Located on M8219 (SBHJ) 

Lock Interrupt Enable 


Read/Write 
Located on M8219 (SBHJ) 


Unconditional 
Enables silo lock when counter equals F 


Read/write 
Located on M8219 (SBHJ) 


Conditional Lock Codes 


28 27 

G8 BO No compare 

@ 1 ID only 

1 @ ID TAG 

1 1 ID TAG, command function or mask 
Read/write 


Located on M8219 (SBHJ) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


€26:23> Compare Command or Mask<3:9> 


Read/write 
Located on M8219 (SBHJ) (SBHH) 
<€22:20> Compare Tag<2:0> 


Read/Write 
Located on M8219 (SBHH) 


<19:16> Count Field<3:08> 
When equals F, allows silo lock 


Read/Write 
Located on M8219 (SBHH) 


ID#: 1D NAME: MAINTENANCE REGISTER 


Bit Fields Description 


<31> Force P@ Reversal on SBI 


Read/Write 
Located on M8219 (SBHJ) 
<30> Force Write Sequence Fault 


Read/Write 
Located on M8219 (SBHJ) 


<29> Force Unexpected Read Data Fault 


Causes transmit of SBI TAG=@, Maintenance 
ID, Undefined Data, good parity for 
unexpected read data in a selected nexus 


Read/write 


Located on M8219 (SBHJ) 
<28> Force Multiple Transmitter Fault 


€27:23> Maintenance ID<4:@> 


Used to force unexpected read data faults 


Read/Write 
Located on M8219 (SBHJ) (SBHH) 


<22> Force SBI Invalidate 


Forces writes done by CPU on SBI to 
become cache invalidates 


Read/Write 
Located on M8219 (SBHH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<21> 


<20:17> 


<€16:15> 


<14:13> 


Enable SBI Invalidate 


Allows SBI writes to invalidate cache 
Must be =] for normal operation 


Read/write 
Located on M8219 (SBHH) 


Reverse Cache Parity 


26 19 18 #17 
4) 4) 4) 4) 
0 4) 4) 1 
4) 4) 1 4) 
4) 4) 1 1 
4) 1 4) 4) 
4) 1 4) 1 
4) 1 1 4) 
4) 1 1 1 
1 4) 4) i) 
1 " ") 1 
1 i) 1 4) 
1 4) 1 1 
1 ] 4) ) 
1 1 ) 1 
1 1 1 ") 
l 1 1 l 
Read/Write 


Reverse 
No P 

Group 
Group 
Group 
Group 
Group 
Group 
Unused 
Group 
Group 
Group 
Group 
Group 
Group 
Group 
Group 


RARQRQHKRPRFPHY BARQKHKH 


Located on M8219 (SBHH) 


Force Cache Miss 


l 
1) 
i. 


5 


No miss forced 
Force miss Group l 
Force miss Group @ 
Force miss Groups 6,l 


Read/Write 
Located on <16> M8219 (SBHH) 
<15> M8218 (SBLH) 


Cache Replacement 


14 13 

G6 @ Random 

G6 1 Group 1 always 
1 @ Group @ always 
1 1 Undefined 
Read/Write 


Located on M8218 (SBLH) 


151 


Parity 


Byte 
Byte 
Byte 
Byte 
Byte 
Byte 


Byte 
Byte 
Byte 
Byte 
Byte 
Byte 
Byte 
Byte 


QeENWAKFNW AWPAWY 


Address 
Address 
Address 
Address 
Address 
Address 


Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 


ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


€12> Disable SBI 


When set, no SBI cycles will be started 


Read/write 

Located on M8218 (SBLH) 
€11> Force Pl Reversal on SBI 

Read/Write 


Located on M8218 (SBLH) 
<19:89> Cache Match 


1#=1 Group 1 cache match 
@9=1 Group @ cache match 


Read Only 
Located on M8218 (SBLH) 


<88> Force Timeout 


Forces read timeouts 


Read/Write 
Located on M8218 (SBLH) 


ID#: 1E NAME: CACHE PARITY ERROR REGISTER 

Bit Fields Description 

<15:14> Error 
Bit Bit 
LS 14 
7) 1 No error 
l y IB read reference caused error 
1 1 CP read reference caused error 
15 Read/write 1 clears entire register 


located on M8218 (SBLH) 


14 Read only. Located on M8218 (SBLH) 
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1D-BUS REGISTER BIT CONFIGURATIONS (CONT) 


<13:96> 


<85:8A> 


Data Parity O.K. 


If set, parity O.K., bit 15 must be set for 
meaningful information 


13. Parity OK CDM Group 1 Byte @g 
12 Ls] i] " 1 e 1 
ll La] " Ly " ] Ls] 2 
10 i] Lil " LJ 1 ° 3 
9 a] we " g Ll g 
8 w" " 1 Li] 4) 1 
7 i] A] i tt 4} ve 2 
6 A ] " LJ 4) 3 
Read Only 


Located on M8218 <13:8> (SBLH) 
<7:6> (SBLF) 


Address Parity O.K. 


If set, parity O.K., bit 15 must be set for 
meaningful information 


5 Parity OK CAM Group @9@ Byte @ 
4 LJ w a] Li Gg Li] 1 
3 ti ] we " 4) " 2 
2 A] w ts] t] l J g 
1 " La " Lt 1 Uy 1 
4} Li} ° " A] 1 1] 2 
Read Only 


Located on M8218 (SBLF) 


Bit Fields 


€153:AO> 


Bit Fields 


<12:980> 


NAME: USTACK 


Description 


Reading pops top address from micro stack 
Writing pushes address on micro stack 


<15:88> = Control Store Address<15:900> 
Read/write 
Located on M8235 (USCD) 
NAME: UBREAK 
Description 


Data used to compare micro PC for scope sync 
or stopping system clock when SOMM set 


Read/write 
Located on M8235 (USCD) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID#: 22 NAME: WCS ADDRESS 
Bit Fields Description 
<15> Invert Parity 


When set inverts WCS parity 


Read/Write 
Located on M8235 (USCD) 


€14:13> Modulo 3 Counter 


Counter used to point to which 32 bit 
quantity of WCS is to be written 


Read/Write 
Located on M8235 (USCD) 


<12:80> Control Store Address 


Use to address WCS for writing 


Read/Write 
Located on M8235 (USCD) 


ID#: 23 NAME: WCS DATA 
Bit Fields Description 
<31:989> Data 


Used to write data into WCS 


<07:080> Number of WCS Boards Present 
G=1 O-1K Present 
l= 1-2K " 
2= 2-3K " 
3= 3-4K * 
4= 4-5K . 
5= 5-6K ” 
6= 6-7K * 
7= 7-8K " 


<31:8>Write Only 
<7:0>Read/write 
Located on M8233 (WCSB) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 


ID# Name 
24 P@BR All Registers <31:@8@> 
25 P1BR 
26 SBR <€31:24> M8238 CEHN 
<€23:16> M8230 CEHM 
28 KSP <15:88> M8231 ICLR 
29 ESP <87:88> M8231 ICLP 
2A SSP 
2B USP 
2C ISP ID registers 24 through 2F are 
2D FPDA stored in A temps on CEHK, ICLL 
2E D.SY 
2F Q.SY 
38 TO 
31 Tl ID registers 39 through 3E are 
32 T2 Stored in B temps on CEHK, ICLL 
33 T3 
34 T4 
35 T5 
36 T6 All registers are Read/Write 
37 T7 
38 T8 
39 T9 
3A PCBB 
3B SCBB 
3C PO@LR 
3D P1LR 
3E SLR 
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SILO REGISTER INTERPRETATION 


The SBI silo is a read only register file that provides temporary 
Storage of various SBI signals for the last 16 SBI cycles. 


The assertion of fault by any nexus locks the silo, sets fault 
Silo lock in the fault register, and makes the data available 
through the silo register. The silo may also be locked through 
the use of the SBI comparator register, but comp silo lock will 
set in the comparator register rather than fault silo lock. 


Examining the silo register when the silo is not locked will 
result in all zeros being returned. 


Following is a breakdown of the silo register and a description of 
the various fields. 


AFTER Fault Set for first entry after fault clears. 
(31) 
SBI Interlock The interlock line is asserted by the 
(INTLK 38) commander nexus when issuing the interlock 
read and then by memory when asserting the ACK 
confirmation. 
Identifier Field Identifies the logical source or destination 
(ID 29:25) of information, depending on the TAG type. 
TAG Type ID 
Command address Source 
Write data Source 
Interrupt summary read Source 
Read data Destination 


ID code corresponds to the TR line at which 
the device operates. 


ID Code Device TR 

BOGG1 Memory Adapter 1 1 

AGG11 UNIBUS Adapter 1 3 

01800 MASSBUS Adapter 1 8 

01081 MASSBUS Adapter 2 9 

10008 Processor 16 
TAG Field Defines the transmit or receive information 
(TAG 24:22) types. 

TAG Type 

OBB Read Data 

G11 Command Address 

191 Write Data 

1198 Interrupt Summary Read 
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SILO REGISTER INTERPRETATION (CONT) 


Function Field 
(F 21:18) 


Mask Field 
(M 21:18) 


Confirmation Code 
(C 17:16) 


Arbitration Field 
(TR Lines 15:69) 


Used with command address TAG to specify the 
command type. Silo bits 21:18 are written 
with function bits B31:B28 when the SBI 
specified a command address, otherwise SBI 
mask bits are written here. 


Function Function 
Code Definition 
08008 Reserved 
881 Read Masked 
06198 Write Masked 
0811 Reserved 
8190 Interlock Read Masked 
6101 Reserved 
01186 Reserved 
G1l1ll Interlock Write Masked 
1000 Extended Read 
1801 Reserved 
1819 Reserved 
1011 Extended Write Maskked 
1100 Reserved 
1101 Reserved 
11198 Reserved 
llll Reserved 
Primary function: Specify particular data 


bytes of an addressed location for an 
operation. 


Mask Byte 
OBO1 ) 
8916 1 
8180 2 
1990 3 


Second function: Specify particular read data 
types during a read. 


Mask Data Type 


TT) Read Data 
OBd1l Corrected Read Data 
8010 Read Data Substitute 


Wn) No response (N/R) or unasserted 
61 Acknowledge (ACK) 

ll Error (ERR) 

108 Busy 


NOTE: No response is normal when there is no 
activity on SBI. 


Indicates the TR devices that are requesting 
access to and control of the SBI. 
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SILO REGISTER INTERPRETATION (CONT) 


Example of Interpreting a Deposit Byte: 


D/B 588 AA 


The following would appear in the silo register if it was locked. 


R E/ID 18 
Cycles Silo 
Cl IDGGGGGG18 2HC8HBH1 
C2 IDOGGGGB18 214468900 
C3 ID@GBGGH18 BOH1G9GD 
C4 IDGGBGGGB18 BHG1BGHO 


Bit Breakdown 


ID = CPU, TAG = C/A, FUN = WRITE 
MASK, TR = HOLD 


ID = CPU, TAG = WRITE DATA, 
= BYTE @ 


MASK 


CNF = ACK 


CNF = ACK 


These cycles correspond to the following figure. 


Cd rr 


i/ 
TRANSMITTER | TRANSMITTER | TRANSMITTER | RECEIVER RECEIVER Wy 
COMMANDER NEXUS NEXUS NEXUS NEXUS NEXUS 
7A (ARBITRATION) | (INFORMATION) | (INFORMATION) | (CONFIRMATION) | (CONFIRMATION) 
ASSERTS 
TR# ON 
sBl 
NO HIGHER STROBES STROBES 
TR# ASSERTS ACK INTO ACK INTO 
ASSERTED DATA LATCHES LATCHES 
ASSERTS 
C/A AND 
HOLD 
SBI 
TIME TO Ti T2 T3 TO Ti T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO Ti T2 T3 TO 
FRAME 
ASSERTS 
C/A ACK 
STROBES STROBES 
C/A INTO DATA INTO igs 
LATCHES LATCHES 
RECEIVER 
SB! LINE 
RESPONDER SAMPLING NEXUS 
(INFORMATION) 


L/ 
RECEIVER TRANSMITTER TRANSMITTER 
NEXUS NEXUS NEXUS 
(INFORMATION) | (CONFIRMATION) | (CONFIRMATION) 


TK-0080 
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MICROCODE MACHINE CHECK ERROR LOGOUT 


At any machine check, the error handling microcode attempts to 
log out the following information. Ordinarily, it appears on the 
stack as shown, but if a double error halt occurs, the operator 
can find the same information in the ID-bus temporaries. This 
information is VAX-11/786 specific, of course, and does not apply 
to other members of the family. 


Memory ID 
Data Location Location Notes 
Byte Count (SP) None 49(dec) = 28 (hex) 
Summary Parameter (SP)+4 18 (38) See below 
CPU Error Status (SP) +8 Tl (31) See CES register format 
Trapped UPC (SP) +12 T2 (32) Microcode error location 
VA/VIBA (SP) +16 T3 (33) Virtual address 
D register (SP) +20 T4 (34) 
TB ERR @ (SP) +24 T5 (35) See TBERO format 
TB ERR 1 (SP) +28 T6 (36) See TBER] format 
Timeout Address (SP)+32 T7 (37) Physical addr/4 
Parity (SP) +36 T8 (38) See PARITY format 
SBI Error (SP) +49 T9 (39) See SBI.ERR format 
PC (SP) +44 None 
PSL (SP) +48 None 


The summary parameter is a longword. Byte 1 is a flag, which is 
nonzero if a CP timeout or CP error confirmation interrupt was 
pending at the time the machine check occurred. The interrupt, if 
a a os been cleared. Byte zero indentifies the type of machine 
check: 


2 - CP Read Timeout or Error Confirmation Fault 
82 - CP Translation Buffer Parity Error Fault 

83 - CP Cache Parity Error Fault 

@5 - CP Read Data Substitute Fault 

OA - IB Translation Buffer Parity Error Fault 

6C - IB Read Data Substitute Fault 

6D - IB Read Timeout or Error Confirmation Fault 
@F - IB Cache Parity Error Fault 

Fl - Control Store Parity Error Abort 

F2 - CP Translation Buffer Parity Error Abort 

F3 - CP Cache Parity Error Abort 

FO - CP Read Timeout or Error Confirmation Abort 
F5 - CP Read Data Substitute Abort 

F6 - Microcode "not supposed to get here" abort 


"IB" refers to memory reads generated by the instruction buffer in 
the process of prefetching the instruction stream. In these 
cases, the address stored at (SP)+16 is from VIBA. "CP" refers to 
memory references explicitly requested by microcode and whose 
address comes from VA. 
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DOUBLE ERROR HALT 


The CPU will halt if it finds on entry to the error handling 
microcode that EFP is set. 


The information on the first error will be in ID{30-39] and 


U-STACK (trapped microaddresses). Unpredictable on CS parity 
errors. 


The information on the second error will be in the associated 
error/status registers. 


The CPU will be halted after leaving a double error halt code in 
ID(D.SV] = ID(2E). 


ID No. 
SUMMARY PARA. TO 308 
CES Tl 31 
TRAPPED UPC T2 32 
VA/VIBA T3 33 
D-REG T4 34 
TBERG TS 35 
TBER] T6 36 
TIME.ADDR T7 37 
PARITY T8 38 
SBI.ERR T9 39 
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V-BUS CHANNEL CONFIGURATION 


RELATED 
MODULES 


USC 
M8235 


CEH 
M8230 


Bia), 
7 


DAP 
M8229 


ICL 
M8231 


[| 


TBM 
M8222 


IDP IRC 
M8223 M8224 


a 


CAM 


M8220 M8221 


SBL 
M8218 


SBH 
M8219 


PIE 
HIGIEIGIGIG 


FCT 


D 
M8289 M8288 


a 
> S 
= 


RESERVED 


a 


TK-0703 
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V-BUS DIRECTORY 


CHAN BIT SIT DwG MODULE 1,8, SIGNAL NAME 
(HEX) COCTAL) 
02 AISA AUAAD USCF MB235 cPTa USCF UPCSV @0 H 
¥e Hut Ovprt USCF MB235 cPTa USCF UPCSV Al 
vO vane Aver USCF MQ235 cPTa USCF UPCSV 62 H 
82 FVAZ AAAUs USCF MB235 CPTA USCF UPCSV 43 WH 
va vaag avyeaa SCF MB235 cera USCF UPCSV @4 H 
8e AABS DAPAS USCF MB235 CPT@ USCF UPCSV ®5 WH 
Bd AVAb Verve USCF MB235 ceTa USCF UPCSV 06 H 
Ba WANT AABUT WSCFE MB235 CPTA USCF UPCSV 87 
ve BuPs AAPL USCF MR235 cera USCF UPCSV @8 WH 
28 ‘AVWAQ AAALL USCF M@235 cPTa USCF UPCSV 09 H 
6a ANAA PUCL? USCF M8235 CPTA USCF UPCSV 18H 
40 Aas avai3 UuSscF MB235  cCPTa USCF UPCSV 11 H 
ve euuc “valid USCF MB235 cPTa USCF UPCSv 12 H 
Ts) AATIN AdALS WSCB MB235 CPTX USCA STALL H 
0e uuae AIAL6 WSCB M8235 CPTxX USCR UTRAP H 
02 Wane CAALT USCJ M8235 CPTX USCJ ECO DISPATCH @6 H 
BA VALA Ayer USCE MB235 CPTI USCE ID BUS XCVR EN L 
02 BAt1 OAM? { USCE MBO235 CPT3 USCE CS WR (31340) H 
UT) AAL2 ALB22 USCE MB235 CPT3 USCE CS wR (63332) K 
88 Puss OAB2SS USCE M8235 CPT3 USCE CS wR (95264) H 
0a Burg AWB2U USCE M8235 cPTxX USCE wCS WR CYCLE H 
WO "gats AAA2LS5 NISCE M8235 CoTI USCE WCS MEM AVAIL L 
08 Ov16 UWA26 USCL MB235 cPTx FCTX ACC QVERRIDE L 
Ts) O17 AVA27 use M8235 CPX USCM IBUF EN (87300) L 
vA AGA WAZA USCN M8235 CPTx A 
89 YA19 A4BS1 USCN M8235 CPTX ICLK ALU Z (1) H 
vA VELA Rav se USCN MR235 CFTX DCPA LAA? H 
0a AaB AVAZZ USCN MB235 cPTXx p) 
0) ABIC QHA34 USCN MA235 CPTX E 
T') AYIO avess USCN M8235 CPTX F 
80 AALE AYHA36 USCN MB235 cPTX ACCA UB® 
60 OA1F PUd37 USCN MB235 crx J 
ea agea vvada SCN MB235 CPTx K 
ve Vvel avnus USCEN M8235 CPTX CEHRB PSL C BIT H 
a" VA22 AWYBL USC M8235 CPTx ICLK ALU C (1) # 
80 vv23 BVAGSZ USCN MA235 CoTX N 
MTs) Aes aveada USCN M6235 cPTxX Pp 
08 ARS5 vagads USCN M8235 CPTX ACCA UB! H 
ve RA26 QA~AUS USCN M8235 CPTX S 
ve 0327 BAA4T USCN MA235 CTX T 
4) 47028 AZASA USCN MB235 cPTxX DCPA LA@{ H 
00 AP29 avesi USCN MB235 CPX V 
1) @d2A YAaS? USCN M8235 CPTX xX 
8g APQ2QAR aves3 USCN M8235 cPTxX y 
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V-BUS DIRECTORY (CONT) 


09 a9ec naasa USCN MB235 CPTX ACCA UB2 H 

8a aved geass USCN M6235 CPTX CEHE UTRAP VECT @H 
0a AB2E AvaS6 USCN MB235 CPTX TBMD LAST REF CODE 1 # 
88 WA2F Aras7 USCN MB235 cPTx MAPD SS(1) H 

82 A238 neuea USCN MB235 cPrxX DD 

iT) AA31 AAdb1 USCN MB235 cPrTX CEHE UTRAP VECT 1 H 
6a GAs2 AA062 USCN M8235 CPTX TBMD LAST REF CODE @ H 
8a BA33 YBH63 USCN MB235 CPTX ODPS SC N,E. 29H 

Ba A344 anneu USCN M8235 cPTX JJ 

be 8235 08065 USCN M8235 cPrTx CEHE UTRAP VECT 2H 
8a 0a36 A88066 USCN M8235 cPrTx CEHF NESTED ERR (1) WH 
Ge 0037 88067 USCN M8235 cPTxX ICLK EALU Z (1) #H 

86 8236 889078 USCN M8235 cCPTX NWN 

00 8039 @8071 USCN M8235 CPTX CEHE UTRAP VECT 3 H 
80a OO3A 69072 USCN M8235 CPTX CEHH FPO BIT L 

60 ga38 a@e73 USCN M8235 cPTX ICLK EALU N (1) H 

“J @a3C C0074 USCN M8235 CPYX TY 

89 0830 62875 USCN M8235 cPTX USCN BEN EN (1B81%4) H 
@¢ AO3E 28876 USCN M8235 cPTX USCN BEN EN C1F81C) #H 
88 QA3F 06077 USCN M8235 CPTX USCN BEN EN (13810) H 
bg Ga4e 091020 USCN M6235 CPTX USCN BEN EN (07300) WH 
Be GAu4 AGLA4 USCN M6235 CPTX USCN BEN EN (@F3@8) H 
89 @a42 @8102 usce M8235 cCPTX USCP BRBIT@CIF31C) H 
80 4043 201083 usce M8235 CPTX ICLE BRBITOC18314&) H 
20 gnua @e1a4 uscP M6235 CPTX ICLE BRBITO(GF3@8) H 
Tr) 9045 @0105 USCP M8235 CPTX USCP BRBITICIFS1C) H 
89 G46 @8106 usce M8235 cPTX ICLE BRBITI(1B6214) H 
89 @047 80107 uscP M8235 cPTX ICLE BRBITIC(COF3@8) H 
8a gous eAiia@  uSscP M8235 = CPTX USCP BRBIT2(1F81C) H 
aa @049 eni1it USCP M8235 cPTX ICLE BRBIT2(1R314) H 
Tt) QOGA @B112 USscP MB235 CPTX ICLE BRBIT2(@F308) H 
8e @24B 2113 uscP M6235 cPTX USCP BRBIT3CIF SiC) H 
090 @a4Cc agiia usce M8235 CTX ICLE BRBIT3C1B:14) Ww 
80 @a4D @8115 usce MB235 cPTX USCP BRBITUCIF31C) H 
60 BO4E @0116 USCH MB235 cPrTs USCH SYNC PULSE H 

80 Gaur B8117 uscJ MB235 CPTO CIBN DO MAINT RIN H 

T) 8850 09120 USCJ M8235 CPYX USCJ INIT (1) H 

“T,) @051 A8121 USCJ M8235 CPTX USCJ STALL (1) H 

“T) aase 88122 uUSsCJ M8235 CPTX USCJ UTRAP (1) H 

2a aas3 aA123 uSsCJ MB235 CPYX USCJ UECO (1) # 

“I @a54 eni1es uscJ M8235 cPTx USCJ MAINT RET (1) H 
00 @e55 aates uscd MB235 cPTxX USCJ PRIOR @L 

00 2256 08126 uSCJ MB235 CPTX USCJ PRIOR 1 L 

0a 0957 O0127 UsSCJ M8235 CPTYX USCJ PRIOR 2@L 
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V-BUS DIRECTORY (CONT) 


Vt) e058 aAi3e USC™ M8235 CPTe2 USC™ BUF UPC @2 H 
Vt) @059 O0131 USCM M8235 cPTe USCM BUF UPC @1 H 
80 AOSA 8v13e2 USCM MA235 cPT2 USCM BUF UPC 42 H 
t) @es8 00133 usc™ MA235 cPTe2 USC™ BUF UPC @3 H 
8a BO5C 98134 usc™ M6235 CPT2 USCM BUF UPC wa H 
Tt ) @850 AB135 usCc™ M8235 cPTe2 USC BUF UPC “5 H 
89 OO05E 80136 USC M8235 CPT2 USCM BUF UPC @6 H 
Vt) BOSF 60137 USCM MB235 CPTe2 USC BUF UPC 07 H 
Be 8860 AagtaD usc™ M6235 CPTe2 USC BUF UPC 48 H 
Ts) 8061 00141 USCM M8235 cPte USCM RUF UPC 69 H 
80 8862 aaigce usc M8235 CPT2 USCM BUF UPC 10 ¥ 
68 8063 #0143 us¢c™ M8235 CPT2 USCM BUF UPC 11 } 
89 2064 88144 USC M8235 CPTe USCM BUF UPC 12 H 
09 8965 GA185 usCcxX M8235 cPTXx RESERVED 

80 8266 #0146 USCX MB235 CPTX RESERVED 

8a 8867 68187 uSCX M8235 CPTX RESERVED 
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V-BUS DIRECTORY (CONT) 


CHAN BIT BIT DWG MODULE 1,8, SIGNAL NAME 
(HEX) COCTAL) 
81 goon 20000 CEHE M823a cCPTXx PCSC PAR ERR (95364) #H 
| AAA 00001 CEHE MB230 cPrx PCSC PAP ERR (63832) H 
@1 aane2 arvane CEHE M8230 CPTY PCSC PAR ERR (31300) H 
81 002a3 AVBAAS CEME M8230 CPTX SALP PAR ERR TRAP L 
6) evag eevau CEHE MA230 8 CPTX TAMW PROT UTRAP L 
04 0005 20095 CEHF MB230 CPTX CEHF IRD STATE H 
BI 0006 GABB6 CEHF M823a CPTx CEHF READ RLOG H 
| 8007 @0007 CEHF M8239 CPTX CEHF LOAD STATE H 
61 2008 @AA10 #8 CEHF M8239 8 8CPTY CEHF CLR UWORD (1) H 
81 8209 eae) CEHP M@23G9 8=6CPTY ICLS EN ID XCEIVL 
04 AACA @AB12 CEHA MB230 CPTX NEPM BMX31 L 
BY @90B OA013 CEHA M8230 CPTX DOPD BMxX15 L 
@1 eaac @a0ia CEHA MB23Q 8 =CPTX DCPD BMXA7 L 
04 8800 avais CEHA M8230 cPTx DEPD AMX31 L 
01 AaBaE BAALE CEHA M6230 cPTX ODPB AMX15 L 
vB | QOQF Qve17 CEHA M8230 CPTx OCPD AMXO7 L 
v1 Gals angen 8 6—CEHA MB230 3 386CPTY DEPK ALU BUFFS! L 
@1 OAll GABE CEHA M8230 CPTX OCPL ALU CARRY3! L 
81 aB12 @AB22 CEHA M8232 cPTX OCPL ALU CARRY{5 L 
| 0213 A@MB23 CEHA M6230 CPTX OCPL ALU CARRYO7 L 
01 ea14 orgea CEHA M8230 CPTX CEHA ALU BUFF1I7 L 
| 4015 20025 CEHA M8230 cPTx CEHA ALU BUFFI6 L 
01 BA16 Gve26 CEHA M8230 CPTX CEHA ALU BUFFI5 L 
| 8817 @AA27 CEHA M8230 CPTX CEHA ALU BUFFO7 L 
04 92318 aeesA CEHA MQ@230 8 86CPTX DEPN ALUC30814)8@8 L 
01 PA19 0903} CEHA M8230 8 CPTX DOPF ALUC15808)80 L 
| AGLA e232 CEHA M8230 CPTX OCPF ALU(@7800)30 L 
B4 @G1R 09033 CEMA M8230 CPTx BUS ALU BYTE2,3 AsB H 
81 @B1C 26034 CEHA MB23a cPTX BUS ALU BYTE AaB H 
G1 AAI0 80835 CEHA M8230 CPTX BUS ALU BYTES AsB # 
01 V@1E A836 8 8©CEHB M6230 8 CPTX OCPA AMXOQ L 
81 AALF 09037 CEHB M8230 8=6CPTx DAPB AUALUBA PLUS AL 
BT aaea eec@ua  CEHKB MB23Q 8 CPTX DAPB AUALUSA MINUS BL 
01 e221 ennd) CEHC MB230 8 CPTX ODPN EALUG9 H 
Bi 8022 @80U2 CEHXC M6230 8 CPTX DOPN EALU@S H 
01 aa23 @0043 # CEHC MB23@ 8 CPTX ACCX NODATA H 
P| e024 negua CEHC 48230 cPTX ACCX ZDOATA H 
G1 86825 eagas CEHC M6230 CPTX ACCX VDATA H 
e1 @n26 avade ceHC MB2e3a cPTX ACCX CDATA H 
84 0827 @ve47 CEHD M8230 386CPTX CEHD SECOND REF H 
01 aa28 aaese CEHO M8230 CPTXxX SALT STALL L 
G1 0929 oa9si CEHD M8230 cPTX IRCJ DQ CONT H 
01 OG2A 07852 CEH) M6230 CPTX IRCJ FLOAT WH 
@1 202k e0as3 CEHD MA2e3A CPTX IRCJ WORD CONT H 


V-BUS DIRECTORY (CONT) 


AM2C 
raed 
AB2E 
AQF 


unsa 
vas 
aase2 
8933 


Q034 
8a35 
8236 
0837 


4938 
8039 
GO3A 
2038 


Be3Cc 
8830 
QASE 
COsF 


agasa 
aaass 
06056 
20057 


AAAGB 
avn 
BARb2 
20063 


8864 
BAG6S 
6066 
20067 


86870 
a8071 
Qea72 
80073 


@8e74 
aaa75 
83876 
88877 


CEHO 
CEHD 
CEHE 
CEHE 


CEHR 
CEHR 
CEHR 
CEHE 


CEHE 
CEHE 
CEHE 
CEHE 


CEHE 
CEHE 
CEHE 
CEHE 


CEHX 
CEHX 
CEHX 
CEHX 


MB23a 
M6230 
M8230 
M8230 


M8238 
MB23a0 
MB230 
M6230 


MB23a 
MA234Y 
M8230 
M6230 


M8232 
M6230 
MB230 
M8230 


M8230 
M8230 
M8230 
MB230 
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CPYX 
CPTX 
CPTX 
CPTX 


cPTX 
cory 
cPTX 
cPTYX 


CPTX 
CPTX 
CPTX 
CPTX 


CPTX 
CPTX 
cPTX 
cPTX 


CPYX 
CPTX 
CcPTX 
cPTX 


TRCJ BYTE CONT H 
TAMW SAVE CONTEXT H 
DOPS FLOAT NZERO H 
USCB CLR UTRAP L 


OCPH VAG2(1) H 
DCPJ VAG@1C1) H 
OCPJ Vagaci) H 
TAMW EN CMODADRS H 


TAMN PAGE EDGE 

TBMW EN UNALIGN TRAP H 
SALM TIMEOUT TRAP L 
SBLR ROS TRAP L 


TBMW TB PAR UTRAP L 
TBMW MISS UTRAP L 
TBMW MBIT UTRAP L 
CEHE CS PE TRAP H 


RESERVED 
RESERVED 
RESERVED 
RESERVED 


V-BUS DIRECTORY (CONT) 


CHAN BIT BIT DWG MODULE T.S, SIGNAL NAME 
(HEX) COCTAL) 

82 8000 eager DAPA M8229 CPTX IRCF OPCO H 

B82 8001 09001 DAPA M8229 CPTX IRCF OPC! H 

82 Gade esade2 DAPA MB229 CPTX IRCF OPC2 H 

82 2003 80003 OAPA M8229 cPTX IRCF OPC3 H 

82 e904 20804 DAPA M8229 CPTX IRCF OPC4 H 

82 0005 ageaes DAPA M8229 cPTX IRCF OPCS H 

82 8006 08806 DAPA MB229 CPTX IRCF OPC6 H 

82 8907 @0807 DAPA MB229 CPTX IRCF OPC7 H 

B2 00208 20010 DAPX M8229 CPTX CEHD MEMREF OTSB H 

82 8809 @0a11 DAPX M8229 CPTX CEHD MEMREF OTSLFDG H 

B2 Q00A eaale2 DAPX MB229 CPTX RESERVED 

82 8908 GAB13 pape M8229 CPTX RESERVED 

82 @AGC @ve14 DAPC M8229 CPTX IRCE BYTE CONT #H 

82 @0e0 20015 pape MB229 CPTX IRCE WORD CONT H 

82 GQGE BAG16 DAPC M8229 CPTX IRCE LFDQ CONT H 

82 GOOF 06817 DAPO M8229 CPTX IRCH PC REG H 

82 @012 ee0e0 DAPF M8229 CPTX RESERVED 

2 Oa1l 90021 DAPF M8229 CPTX IRCE SPi CON2 H 

G2 Bate 88822 DAPF M8229 cPYX IRCE SP1 CON! H 

82 @013 80023 DAPF M8229 CPTX IRCE SP1 CONS H 

G2 Agia aed2u DAPX M8229 CPTX DAPB RLOG UPDATE H 

82 8a15 00025 DAPD M6229 CcPTX CEHF READ RLOG H 

B2 @v16 88826 DAPF M8229 CPTX RESERVED 

82 8017 eage? OPAF M8229 CPTX RESERVED 

B2 @018 880390 DAPX MB229 cPYX RESERVED 

82 Bats enesi DAPX MB229 CPTX RESERVED 

B82 COLA 20032 DAPX M8229 CPTX RESERVED 

G2 8018 82033 DAPL M8229 CPTX IOPN SP1 ADRO L 

2 @a1C @e034 DAPL M8229 cPTX IOPN SP1 AODRI L 

B2 @810 82035 DAPL M8229 cPTX IOPN SP1 ADR2 L 

82 OO1E @2036 8 ODAPL M8229 = CP TX IDPN SP1 ADRS L 

82 OG1F Q0037 DAPL MB229 cPTxX IDPN SP2 ADRO L 

B2 2620 ga04e DAPL M8229 cPTx IDPN SP2 ADRI L 

G2 8021 80041 DAPL MB229 CPTX IDPN SP2 ADRe L 

82 8022 eaede DAPL MB229 CPYX IDPN SP2 ADR3 L 

2 8023 GAGs DAPL MB229 CPTX IDPN PRN @L 

Be e024 B0e@u4 DAPL M8229 CPTX IOPN PRN GL 

82 0025 ea@ds DAPL M8229 CcPTX IOPN PRN 2L 

G2 Gv26 GeA4b OAPL MB229 CPTx IOPN PRN 3 L 

2 @827 Q0847 DAPX M8229 CPTX RESERVED 
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V-BUS DIRECTORY (CONT) 


CHAN BIT BIT OWG MODULE 1.8, SIGNAL NAME 

(HEX) COCTAL) 
82 g028 anese =s:«ICLT MQ231 = CPTX WCSC WCS EVEN PAR H 
82 a029 eaasi ICLA M8231 CPTX SBLM TIMO CNF INTR L 
82 AG2A OT ¥-4 YCLA M8231 CPTX SBHL FAULT INTR H 
82 8028 20053 ICLA M8231 cPTxX SBHE SBI ALERT R H 
82 9e@2c 20054 ICLA M8234 cPTX SBLM CRD ROS INTR L 
82 8020 20055 ICLA M8231 CPTX SBHK COMP INTR H 
82 OA2E 20056 ICLA M8231 CcPTX SBHE SBI REQ7 RH 
82 O02F 20057 ICLA M8231 CPTX SBHE SBI REQ6 RH 
82 8230 eae6e@ ICLA M6231 CPTX SBHE SBI REQS RH 
82 ea3i 20061 ICLA MB231 CPTXx SBHE SBI REQY RH 
82 8232 80062 ICLB M6231 CPTX ICLB IPL ACT 4H 
Be 8033 02063 ICL8 M6234 CPTX ICLB IPL ACT 3 # 
82 9234 22064 IcLB M8231 CPTX ICLB IPL ACT 2H 
B2 au3s anges ICL58 M8231 cPTx ICLB IPL acy 1 H 
82 AA36 @a0b66 ICL8 M8231 cPYX ICL8 IPL acy @ WH 
82 0437 @UG67 ICLC M6231 CcPTx CEHJ PRIOR 3 H 
82 0038 40070 IcLe M8231 CPTX CEHJ PRIOR 2 H 
62 @039 ave7i ICLC M6231 CPTX CEHJ PRIOR 1 H 
B2 BO3A auare ICLC M823} cPTX CEHJ PRIOR OH 
82 aa3B 0aa73 ICLC MB231 cPTX CEHR INTR REQ L 
82 0e3c eea7a IcLc MB231 cPrx Cr8s CNSL RCV INTR H 
82 0330 AGG7S ICLC M8231 CPTX CIBS CNSL XMIT INTR 
82 BO3E A276 ICLD M8231 cPrx CEHC TRAP CODE2 (1) 
82 OO3F Q0a77 ICLO M8231 cPTX CEHC TRAP CODE! (1) 
82 e040 A8100 ICLO M8231 CPTX CEHC TRAP CODES (1) 
2 eaul G3181 ICLD MB231 CPTX CEHP 1030 H 
82 eou2 03102 ICLO MB231 cPTx IRCE STALL+SVC L 
82 8043 49123 ICLO MB23) CcPTX CI8N HALT REQ H 
B82 8044 @vio04 ICLO MA231 cPTx RESERVED 
82 Qa4s ag1as ICLE M6231 cPTX ODPS BRANCHS H 
82 An46 AA1A6 ICLE M8231 CPTX DePV BR BIT3 H 
82 QA47 QA107 ICLE M8231 cPTXx DOPS BRANCH2 H 
82 wuus a@8110 TICLE MQ231 CPTX DBPV BR BIT2 H 
82 ee) O@111 ICLE MB231 CPTX DOPS BRANCH! H 
82 BA4GA eari2 ICLE M8231 CPTX DBPV BR BIT! H 
2 9048 02113 ICLE MB231 CPYx DOPS BRANCHA H 
G2 @Auc agiia ICLE M8231 cPTxX DBPV BR BITO H 
v2 “uauD a01is ICLe M6231 cPTX IRCH 8RC1 # 
82 QQ4E 20116 ICLE M8231 CPTYX IRCH BRCO H 
62 OOuF #0117 IcLE M8231 CPTx IRCF OPC @H 
2 2050 00128 ICL? M8231 cCPTX TRCH READ OP H 
82 0o51 Oe1e21 ICL? MB231 cPrxX RESERVED 
82 #852 eete2  ICLE M8234 cPTx ICLE REM BEMX S2 H 
82 @a53 aai23 ICLE M8231 cPrx ICLE REM BEMX Si x 
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V-BUS DIRECTORY (CONT) 


82 @asa4 00124 ICLE M8231 CPTX ICLE REM BEMX $0 H 
82 8085 aaies ICLH M8231 CPTX ICLH ID TO PSL H 
2 2856 89126 ICLH MB231 CPTX ICLH ID TO VECT L 
82 AaS7 AA127 ICLH MB231 CPTX ICLK ID TO CES H 
82 2058 001397 ICLH M8233 cPTy ICLH ID TO ATMP L 
82 aas9 a01314 ICLH M8231 cPTx ICLH ID TO BTMP L 
82 OaSA @8132 ICLH M6231 CPTx ICLH IDM S2L 

82 @05B8 00133 ICLH MB231 CPTX ICLH IOM Si L 

82 aa5C 20134 TCLH M6231 CPTX ICLH IOM SOL 

82 8950 80135 ICLJ MB231 CPTX DOPR SCO@S (1) H 
G2 BASE 83136 ICLJ M8231 CPTX OOPR S$CO4 (1) H 
82 OasSF 06137 ICLJ M8231 cCPTXx DOPR $C@3 (1) H 
82 @n60 aviaa ICLJ M8231 cPrx DDPR SCO2 (1) H 
82 8061 aaray ICLJ M8231 CPTX DDPR S$C@1 (1) H 
82 BA62 ga1de2 TCLJ M8231 CPTX DOPR SC@8 (1) H 
2 0263 6143 ICLJ M8234 CPTX ICLJ D0 TO IDL 

82 0d64 agia4g ICLJ MB231 CPTX ICLJ ID TOOL 

62 8865 A0145 ICLK M823) cPTX DOPN EALUGY H 

82 0966 AGI46 ICLK M6231 cPTX DOPN EALUS@ L 

82 0967 A0147 ICLX MB231 CPX RESERVED 
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V-BUS DIRECTORY (CONT) 


CHAN RIT BIT OWG MODULE TS, SIGNAL NAME 
(HEX) COCTAL) 
03 Qava PAGE TBMO MB222 CPTxX TAMO D TO MOL 
03 Ceut “aae1 TBMD MB222 CPYx TAMD MASK TO MD L 
83 eave evade TAMN MB222 CPTX TRMM EN TC DRIVERS L 
03 AGAS AAAAS TRMS MB222 cPTe TRMS CPT@ L 
03 Tad) avaea TBMF MB222 CPTX TRMF GRP @ WPL 
83 aaas AgBAS TBMF MB222 CPYX TBMF GRP { wP L 
83 oars QAA06 TRMC MB222 CPTX CAMU TB GRP @ MATCH H 
03 AAAT AVANT TBMC MA220 CPTX CAMU TB GRP 1 MATCH H 
83 gene rvela TBMU MB22e2 cPrTx CEHE CMODC ADRS TRAP L 
63 BAKO AVAL YL TBMU M8222 CPTX CEHE PAGE TRAP H 
03 GAGA epaie TBMW MB222 cPTx CEHE CS PAR ERR H 
03 AveR OYO13 TRMX MB222 cPTX RESERVED 
03 WeAc PAGLY TRMN MA222 CPTX USCB ABORT CYCLE H 
83 @Aad AvAIS TAMN MB222 cPTx IRCH IR WRITE CHK H 
03 CARE APC1L6 TBMX MB222 CPTX RESERVED 
83 QaAF 24017 TBMU MB222 cPTx TBMU CANCEL L 
03 aaiea ALAA TBMK MB222 CPTX SBLB SBI PA ADL 
83 AGLI aval TBMK M8222 cPTX SBLB SBI PA 10 L 
03 uvle “PK22 TBMK MA222 cCPTxX SRLB SBI PA Li L 
83 a013 AvA2S TBMC MA222 cPTx TRMC ENABLE IA H 
03 Ov1a “aAge2u TAMX MB222 cPTX RESERVED 
03 CATs 89825 TBMX MB222 CcPTxX RESERVED 
03 @816 ALAL6 TBMX MB222 cCPTX SBLS IB ERR LTH H 
03 A017 AUA27 TRMW M222 CPTx SBLT STALL L 
B3 aaiae vease TAMX MA220 cPrx RESERVED 
03 av19g anosi TRMX M8222 cPTx RESERVEN 
03 AGLA parse TBMX MB222 cPTx RESERVED 
B3 a21B 4AQ33 TBMO MB222 CPTX CAMV MODIFY L 
G3 waLC voez4 TBMB MA220 cPTX CAMV PROTECT CODE @L 
83 ae tn Q@0835 TBMB MA222 CPTX CAMV PROTECT CODE 1L 
83 AGIE OUa36 TBMB MB222 cCPTx CaMV PROTECT CODE @L 
83 QaLr anas7 TBMB MB222 CPTX CaMV PROTECT CODE 3 L 
e3 AA2ZB aeege = YOPA e223 CPT? IDPA BUF BMe7(1) # 
3 “nel nang IDPA M8223 cPTA IDPA BUF B@e6(1) H 
03 QA22 “nade IOPA M8223 CPTS IOPA BUF BAeS5(1) H 
O3 0323 MARL IOPA M8223 CPT? IOPA BUF B@"4(1) H 
03 ane aagug DPA M8223 CPTO IOPA BUF B¢e3(1) H 
83 anes Aends IOPA M8223 cPTa IDPA BUF B@e2(1) H 
3 ua26 aAnss IDPA M8223 CPTa IOPA BUF BQ@e1(1) H 
03 AQ27 AAQ4K7 IOPA M8223 CPTA IDPA BUF B@e@(1) H 


170 


V-BUS DIRECTORY (CONT) 


HH¥28 
AGE9 
VAQA 
ARR 


Bet 
OA20D 
WIZE 
WOOF 


wUn3Aa 
Andi 
anse 
WA33 


APAZ4 
0035 
0036 
0037 


0038 
0039 
003A 
003K 


003C 
oosr 
OOSE 
OO03F 


0040 
0041 
0042 
0043 


0044 
0045 
0046 
0047 


0048 
0049 
004A 
0048 


004C 
o04t 
OO4E 
OO4F 


0050 
0051 
0052 
0053 


AvaSe 
UAPS{ 
avrase 
AweS3 


veasa 
VanSS 
“vnase 
YAAST 


VPS 
VvR64 
10262 
APNoS 


APAGY 
00065 
00066 
00067 


00070 
00071 
00072 
00073 


00074 
00075 
00076 
00077 


00100 
00101 
00102 
00103 


00104 
00105 
00106 
00107 


00110 
00111 
00112 
00113 


00114 
00115 
00116 
00117 


00120 
00121 
00122 
00123 


IODPA 
IOPA 
IDPA 
IOPA 


TOPA 
IOPA 
TOP 4 
IOPA 


IDPH 
IOPH 
IOPH 
TOPH 


IOPH 
LOUFH 
IDFA 
IDFA 


IOPJ 
LIX 
TOF 
IDPS 


TOF J 
IDF J 
TOFS 
IDPJ 


IDPJ 
IPM 
IDEM 
IIPM 


IDEM 
ILPM 
TOPL 
ILIFX 


LUPM 
IUPM 
ILPM 
IPM 


IDEM 
IDFM 
IDFM 
IUFM 


IRCH 
IRCH 
IRCC 
IRCX 


M8223 
M8223 
M8223 
M8223 


M8223 
M8223 
M8223 
M8223 


M8223 
M8223 
M8223 
M8223 


M8223 
M8223 
M8223 
M8223 


M8223 
M8223 
M8223 
MB223 


M8223 
M8223 
M8223 
M8223 


M8223 
M8223 
M8223 
M8223 


M8223 
M8223 
M8223 
M8223 


M8223 
M8223 
M8223 
M8223 


MB223 
M8223 
M8223 
M8223 


M8224 
M8224 
M8224 
M8224 
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CPT@ 
cPT@ 
CPT 
cPTA 


CPTaQ 
CPT 
cPrTe 
ceTa 


CPTOA 
cPTa 
CPT 
cPTA@ 


cPTxX 
CFPTX 
CPTO 
CFTX 


CFPTX 
CPTX 
CFTO 
CPTX 


CPTX 
CFTX 
CPTX 
CFTX 


CFTX 
CFTX 
CPTX 
CFTX 


CFPTX 
CPTX 
CFPTX 
CPTX 


CPTX 
CPTX 
CPTX 
CPTX 


CFPTX 
CPTX 
CPTX 
CPTX 


CPTX 
CPTX 
CFTX 
CPTX 


IOPA BUF 
IOPA BUF 
IDPA BUF 


Bie7(1 
Bie6(1 
Bi1eS(1 


rrrr 


TOPA BUF B1=4C1 


IDPA BUF Ri93(1) 
IDPA BUF Ble2¢(1) 
IDPA BUF B191(1) 
IOPA BUF B198(1) 


zrrrse 


IDPH I18C 3¢1 
IOPH IBC 2¢1 
IDPH IBC 1¢1 
IDPH IBC C1 


rrrr 


IOPH CLR OL 

IRCE SAVE H 

IDFA VAX H 

IQnFA BST R MODE H 


SELRK IB READ DATA L 
RESERVED 

IDF COUNT H 

TDPJ FLUSH L 


I0PJ BS VALC1) H 
I0PJ B4 VAL(1) H 
TnPI B3 VALCO) H 
IDPS B2 VALCO) H 


IRCDO FC MOLE H 
IRCD SEL LONG L 
IRCD SEL WORD L 
IRCD SEL BYTE H 


IRCE CTX 3 L 

IRCE CTX 2L 

IQFL Itt RUS XCVR EN L 
RESERVED 


IDPM 8 DELTA PC 2H 
InFM 16 BIT 8 DEST Lb 
IDFM 8 DEST H 

IDPM B DELTA PC 1 H 


IDFM VAXSL L 
IDPM & DELTA FC OH 
TEMX VA O01 H 
TREMX VA OO H 


TBMX TB ERR L 
TEMX TE MISS L 
CEHH FPD BIT L 
RESERVED 


V-BUS DIRECTORY (CONT) 


CHAN BIT BIT DWG MODULE T.Se SIGNAL NAME 
(HEX) COCTAL) 
03 0054 00124 IRCE M8224 CPTX IRCE IB ADVANCE H 
03 0055 00125 IRCJ M8224 CPTX IRCJ SP2 CON 1H 
03 0056 00126 IRCJ M8224 CPTX IRCJ SP2 CON OH 
03 0057 00127 IRCM M8224 CPTX IRCM DATA EN L 
03 0058 00130 IRCE M8224 CPTO ICLD SERVICE H 
03 0059 00131 IRCE M8224 CPTO ICLD SERVICE BIT OH 
03 OO0SA 00132 IRCE M8224 CPTO ICLD SERVICE BIT 1H 
03 OOSB 00133 IRCE M8224 CPTO ICLD SERVICE BIT 2H 
03 00SC 00134 IRCC M8224 CPTO IRCC EXEC CT OH 
03 005D 00135 IRCC M8224 CPTO IRCC EXEC CT 1H 
03 OOSE 00136 IRCC M8224 CPTO IRCC EXEC CT 2H 
03 OOSF 00137 IRCX M8224 CPTO RESERVED 
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V-BUS DIRECTORY (CONT) 


CHAN 


BIT 
(HEX) 


A988 
Aaei 
aAB2 
A083 


8aag 
8905 
AAG6 
BAG7 


agas 
8209 
QAGA 
8808 


AABBC 
@4880 
OBAE 
AQBF 


OoiA 
6811 
ale 
813 


Agid 
@815 
0016 
OA17 


8016 
8319 
OO1A 
G18 


oa1C 
8810 
GAi1E 
OG1F 


8220 
0821 
ag2ee 
8823 


a824 
8025 
8026 
8A27 


BIT 
COCTAL) 


A8808 
G0G01 
aAgee2 
AGES 


@8en4 
40005 
00007 
Q@QAG7 


809108 
aaaii 
@281e2 
88813 


BBAal14 
A015 
BAG16 
AGA1T 


Q8020 
80021 
aeA22 
ABB!)3 


aeded 
80825 
@2026 
A9Q27 


88030 
GA031 
00832 
20033 


G00n34 
avass 
OXB36 
09037 


Ga848 
@0041 
@0aG2 
@2843 


Q0G44 
@8045 
AGA4G 
BO047 


DWG 


CAMP 
CAMP 
CAMP 
CAB 


CAMB 
CAMB 
CAMB 
CAMS 


CAMS 
CAMS 
CAMT 
CAMT 


CAMT 
CAMV 
CAMU 
CAMU 


CAMK 
CAMK 
CAMP 
CAMP 


CAMM 
CAMM 
CAMM 
CAMM 


CAMP 
CAMP 
CAMP 
CAMP 


CAMX 
CAMB 
CAMX 
CAMB 


CAML 
CAML 
CAML 
CAML 


CAML 
CAML 
CAML 
CAML 


MOOULE 


MB22a 
M6223 
M6220 
M8220 


M8228 
M6220 
M6228 
M6220 


M6220 
MB220 
MB22n 
MB220 


M8220 
MB220 
MB220 
M6220 


MB22e 
M8220 
MB22R 
M227 


MB22u 
M8220 
MB220 
M8220 


MB220 
M8220 
M8220 
MB22e 


M8220 
M8220 
MB226 
MB220 


M6220 
M8220 
M6220 
M8220 


M8220 
M6220 
MB22n 
MB220 
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T.8, 


CPTX 
CPYX 
cPTX 
cPTX 


CPTX 
CPYX 
cPTX 
CPYX 


CcPTX 
cPTX 
CcPTX 
cPTX 


cPTX 
CPTX 
CPTX 
CPTX 


CPTX 
CPTX 
CPTX 
cPTX 


cPTs 
CPT2 
cPri 
cPT1 


CPYX 
CPTX 
CPTX 
CPTX 


cPrxX 
CPTX 
CPTX 
cPTX 


CPYX 
CPTX 
CPYX 
CcPTX 


cPrxX 
CPTX 
CcPTX 
CPTX 


SIGNAL NAME 


TBMX 
TBMX 
TBMX 
SBHF 


SBHF 
SBHF 
SBHF 
CAMS 


CAMs 
CAMs 
CAMT 
CAMY 


CAMT 
CAMV 
CAMU 
CaMU 


CAMK 
CAMK 
SBLN 
SBLN 


CAMM 
CAMM 
CAMM 
CAMM 


CAMP 
CAMP 
SBHN 
SBHF 


FORCE ERR 2b 
FORCE ERR 1 L 
FORCE ERR OL 
REV PAR FYELD 3 H 


REV PAR FIELD 2 
REV PAR FIELD 1 
REV PAR FYELD 8 
2 00 


GO 


G1 
62 


AOR PAR 


ADR PAR 
AOR PAR 
AOR PAR 
AOR PAR 


ADR P 
PAR 2 
PAR {| 
PAR @ 


MATCH H 
MATCH H 


1 OD 
® 00 
2 00 
{ 00 


zrrst 


Po oe ae 


@ OD H 


SBI MISS DATA Gi H 
SBI MISS DATA GO H 


CPT3 B 
CPte 6 


H 
H 
ceri BL 
H 


CPri 6 


Gi WRITE ENABLE H 
GQ WRITE ENABLE H 
FORCE MI8S$'G1 H 
FORCE MISS G@ H 


RESERVED 
CAMB LATCH VALID BIT H 


TAMX FORCE ERR SL 


SBHF REV PAR FIELD 3 L 


CAML 
CAML 
CAML 
CAML 


CAML 
CAML 
CAML 
CAML 


BYTE 
BYTE 
BYTE 
BYTE 


BYTE 
BYTE 
BYTE 
BYTE 


NuNaQ|a 


PAR 
PAR 
PAR 
PAR 


PAR 
PAR 
PAR 
PAR 


zrrsT 


> > ar ap « 


V-BUS DIRECTORY (CONT) 


CHAN 


BIT 
(HEX) 


8828 
0929 
@82A 
Q828 


eaec 
ae20 
@32E 
Qa2F 


AA3@ 
8631 
4032 
4033 


8034 
@235 
AB36 
8037 


8038 
8839 
QO3A 
8838 


@83C 
8830 
CO3E 
OOSF 


C840 
0041 
8842 
8043 


@044 
ek) 
2846 
BO47 


AGB 
@849 
QBGA 
@e48 


@aac 
@840 
Q@A4E 
BaF 


BIT 
COCTAL) 


80ASO6 
gaasi 
82852 
BAGS3 


80054 
82055 
89056 
@AGS7 


0860 
ANDS1 
Aadb62e) 
OAA63 


AVBE4 
Aavabs 
@A066 
@2067 


80878 
88071 
84972 
20073 


820074 
88875 
08076 
Q8677 


801098 
00181 
88162 
68183 


80104 
88185 
82106 
00187 


OV11B 
Qbi111 
BGile 
00113 


OB114 
P2115 
06116 
@0117 


DWG 


MODULE 


M8220 
M8220 
M8220 
MB220 


MB2en 
MB2ea 
MB2en 
MB2en 


MA220 
MB220 
M822 
M8220 


MB2ea 
MB22n 
MB2ea 
MB2eu 


M8220 
M8220 
M8220 
M8220 


M8220 
M8220 
MB220 
M8220 


M8221 
M8221 
MB22t 
MB221 


MB221 
MB221 
M8221 
M6221 


MB221 
MB221 
MB221 
M8221 


MB221 
M6221 
M8221 
M6221 
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SIGNAL NAME 


CAML 
CAML 
CAML 
CAML 


CAMB 
CAMB 
CAMB 
CAMB 


CAMB 
CAMB 
CAMB 
CAMB 


CAMB 
CAMB 
CAMB 
CAMB 


CAMB 
CAMB 
CAMB 
CAMB 


CAMB 
CAMB 
CAMB 
CAMB 


G@ BYTE 1 
GO BYTE 1 
GQ BYTE @ 
GO BYTE @ 


TAG PAR 2 
TAG PAR 1 
TAG PAR @ EVEN Ww 
PA LATCH 12 H 


PA 
PA 
PA 
PA 


PA 
PA 
PA 
PA 


PA 
PA 
PA 
PA 


PA 
PA 
PA 
PA 


LATCH 
LATCH 
LATCH 
LATCH 


LATCH 
LATCH 
LATCH 
LATCH 


LATCH 
LATCH 
LATCH 
LATCH 


LATCH 
LATCH 
LATCH 
LATCH 


RESERVED 
RESERVED 


RESERVED 


COMU CPTe H 


RESERVED 
RESERVED 


COMU 
COMU 


TBMD 
COmMS 
COMS 
COMS 


COMS 
CoMS 
COMS 
COMS 


COM DA 
B3 PAR 
B3 PAR 
Be PAR 


B2 PAR 
B1 PAR 
Bi PAR 
BA PAR 


PAR 0O 
PAR EV 
PAR OD 
PAR EV 


EVEN H 
EVEN # 


13 
14 
15 
16 


xrrrsT 


17 
18 


oo 
He o 
XrrIre.e xrrrx 


~ 
~ 
xrrreTr 


TAL 
O00 W 
EVEN H 
O00 H 


EVEN H 
O00 H 
EVEN 4H 
O00 H 


xzrzrreEr 


V-BUS DIRECTORY (CONT) 


a 2050 ee12ee CcOMs M8221 CPTX COMS Gi BO PAR EVEN H 
84 4051 @e121 COMR M8221 CPTX COMR G@ 83 PAR OOD H 
a e052 @8122 COMR MB224j CPTX COMR G@ B3 PAR EVEN H 
Ba 8053 ea123 COMR M822} CPTX COMR GO B2 PAR ODD H 
84 @a54 ee124 COMR MB221 CPTX COMR G@ B82 PAR EVEN H 
6a 2955 89125 COMR M8221 CPTX COMR G@ B1 PAR OOD H 
64 2356 @0126 COMR MB22)1 CPTX COMR GA Bi PAR EVEN H 
Ba 0057 00127 COMR MB221 CPTX COMR GO BO PAR OOD H 
84 8958 e013 COMR MB2214 CPTX COMR G@ B@ PAR EVEN H 
G4 2059 e013! COMX MB221 CPTX RESERVED 

84 BOSA 20332 COMX M8224 CPTX RESERVED 

84 8058 @0133 COMH M822) cPTl COMH ADDR LATCH 11 H 
G4 @e5C @0134 COMH M8221 CcPT4 COMH ADDR LATCH 18 H 
Ga 8850 90135 COMH MB221 cPT1 COMH ADOR LATCH 9 H 
04 BOSE 80136 COMH MB221 cPTi COMH ADOR LATCH 8 H 
84 OOSF @0137 COMH MB221 cPT1 COMM ADOR LATCH 7 H 
84 2068 @e149 COMH MB221 cPT1 COMH ADDR LATCH 6 H 
84 O061 G0144 COMH MB221 CPTt COMK ADOR LATCH S H 
@4 8062 ag14e COMH MB223 CPT COMH ADCOP LATCH 4 H 
84 8063 20143 COMH M8221 CPT} COMH ADOR LATCH 3 H 
Ga 2064 @0144 COMH MB221 CPT) COMH ADOR LATCH 2 H 
84 8065 @8145 COMB M8221 CPTX SBHF REV PAR 3 L 

Ga 0066 @A146 COMB MB221 CPTX SBHF REV PAR 2L 

G4 0067 @0147 COMB MB221 CPTX SBHF REV PAR IL 

84 2368 00150 COMB M8224 cPTX SBHF REV PAR OL 

4 8069 00151 COMBS MB221 cPTs CAMP Gi WRITE ENABLE H 
84 GO6A 90152 COMB M8221 CPT3 CAMP GO WRITE ENABLE H 
4 @96B 80153 cOMxX MB22} CcPYX RESERVED 

yy 806C 90154 COMA MB2?1 cPT2 COMA MASK 3H 

Ba @260 00155 COMA MB221 cPT2 COMA MASK 2 H 

8a AG6E 03156 COMA M8221 CcPT2 COMA MASK { H 

Ga Q06F 00157 COMA MB221 cPT2 COMA MASK @ H 
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V-BUS DIRECTORY (CONT) 


CHAN BIT BIT OWG MODULE T,S, SIGNAL NAME 

(HEX) COCTAL) 
85 gaae geaae 8 = SBLH MB218 CPTX SBHP EN ID ORIVERS L 
85 6001 G0094{ SBLF M8218 CPTX SBHP ID ADOR 2L 
5 agne evave  sBLF MB218 CPTX SBHP ID ADDR IL 
05 0083 00083 # SBLE MB218 CPTX TBMC ENABLE IA H 
85 aue4 an@eu ss SBLS M8218 = CPTX SBLS ADRS LATCH 29 H 
85 Anas @90u5 §=SBLS MB218 CPTX IOP IB REQ H 
85 0006 07806 = SBLP M6218 CPTX SBLP MD TOOL 
a5 0007 @0007 #8 SBLF MB216 CPTX SBHP ID ADOR @L 
85 8008 a0e1a SBLM MB218 cPYX SBHN CRD L 
05 8029 94011 SBLP MB218 CPTX TBMN BUF UMCT @L 
5 AGA @ee12 sBLP M8218 CPTX TBMN BUF UMCT 1 L 
85 gage 00013 SBLP M8218 CPX TBMN BUF UMCT 2 L 
85 aeanc Anai4 SBLP M8216 cPrYx TBMN BUF UMCT 3 L 
85 evAd 90015 SBLP M8218 CPTX TBMN BUF UADS L 
85 AGGE @0016 SsBLP M8218 CPX TBMN BUF UFS L 
85 QO0F 00017 S$BLM MB218 CPTX SBHN RDS L 
05 gaia @90209 3=6SBLR M8218 CPTX SBHM SET INVALID L 
@5 ail evget  SsBLE MB218 CPTX SBHM SET SBI CYCLE H 
85 @A12 Aee2e2 = SBLL M8218 CPTX SBHR SEND DATA H 
85 oa13 @0@23 #8SBLE MB218 CPTX SBHM ANY READ DATA L 
5 oe14 aee2e4 = SBLK M8218 CPTX SBLK LATCH TIMO REG L 
85 0615 92025 S$BLO M8218 CPTX TAMU CANCEL L 
@5 0816 03026 SBLW M6218 CPTX CLKL SYS INIT BL 
05 0217 @v@27 ~=SBLR MB218 CPTX SBLR FORCE SBI L 
05 Bu18 09930 SBLX M8218 CPTX RESERVED 
@s BA19 A0a31 SBLX MB218 CPTX RESERVED 
5 AGLA @7932 ~=6SBLC M8218 CPTX SBLC WRITE DATA @@ H 
85 0018 #2033 SBLC M8218 CPYX SBLC WRITE DATA @1 H 
65 ABIC eoe@34 8 86sBLC M8218 CPTX SBLC WRITE DATA @2 H 
85 O@1D 08035 SsBLC M6218 CPYX SBLC WRITE DATA @3 H 
85 GALE 92836 §=sBLC M8218 CPTX SBLC WRITE DATA 04 H 
@5 BALF 00037 SBLC MB218 CPTX SBLC WRITE DATA 65 H 
85 8222 veoue = =sBLe MA218 CPTX SBLC WRITE DATA @6 H 
85 ene! eagsi = SBLC M8218 CPTX SBLC WRITE DATA O07 H 
85 8H22 BAG42 §sBLCe M8218 CPTX SBLC WRITE DATA @8 H 
65 6023 82043 §=sBLC M8218 CPTX SBLC WRITE DATA 69 H 
“To aned eeeuq = SBLC M8218 CPTX SBLC WRITE DATA 10 H 
OS 8025 @ag4us = SBLC M8218 CPTX SBLC WRITE DATA 11 H 
85 0026 e4gge SsBLC MB218 CPTX SBLC WRITE DATA {2 H 
85 ev27 00047 SsBLC M8218 CPTX SBLC WRITE DATA 13 H 
65 8028 ea056 8 8=6SsBLC M8218 CPTX SBLC WRITE DATA 14 4 
85 A029 @0851 sBLe M8216 CPTX SBLC WRITE DATA 15 H 
85 aG2A eeese 6 SBLC M6218 CPTX TBMD EN SBI DATA L 
85 @¢2B8 00053 SsBLC M6218 CPTX BUS MD BYTE @ PAR H 
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V-BUS DIRECTORY (CONT) 


aaec 
“A20 
GH2E 
a02F 


0030 
AAS! 
8832 
8033 


G34 
8835 
8436 
@837 


8836 
@039 
QO3A 
@03B 


Ba3C 
@83D 
OO3E 
OG3F 


8848 
BB44 
8042 
8043 


BA44 
8a45 
B46 
8Aa47 


8048 
8049 
QOUA 
Q04B 


@GuCc 
8840 
BO4E 
BO4F 


8852 
8051 
e052 
8053 


0054 
8855 
6856 
8657 


QAAS4 
22855 
A6856 
@8057 


AABES 
@2061 
@8062 
02863 


@0064 
88865 
00866 
40067 


08070 
82071 
A8872 
88073 


98074 
20075 
08076 
00077 


40100 
ABIBL 
88102 
62183 


40104 
60105 
04186 
00107 


08118 
A011! 
@A1le 
80113 


@3114 
80115 
88116 
@0117 


88120 
@8121 
O8i22 
80123 


e812a 
00125 
88126 
80127 


SBLC 
S8LS 
SBLA 
SBLA 


SBHB 
SBHB 
SBHB 
SBHB 


SBHB 
SBHB 
$8HB 
SBHB 


$BHB 
S8HB 
SBHB 
SBHB 


SBHB 
SBHB 
$6HB 
SBHB 


$8HB 
S88HB 
SBHB 
S8HB 


S8BHD 
SBHD 
SBHA 
SBHL 


SBHE 
SBHE 
SBHE 
SBHE 


SBHM 
SBHM 
S8HM 
SBHM 


SBHR 
SBHR 
SBHR 
SBHR 


SBHR 
SBHR 
SBHM 
SBHR 


M8218 
M6218 
M8216 
MB218 


M8219 
MB219 
M8219 
M8219 


M6219 
M8219 
M8219 
M8219 


M6219 
M8219 
M8219 
M8219 


M8219 
MB219 
M8219 
M8219 


MB219 
M8219 
M8219 
M8219 


M8219 
M8219 
M8219 
MB219 


M8219 
M8219 
M6219 
MB219 


M6219 
MB219 
M8219 
M8219 


M8219 
MB219 
M8219 
M6219 


MB219 
M8219 
M8219 
M6219 


177 


cPTX 
CPTX 
CPTX 
CPTX 


CPT3 
CcPT3 
CPT3 
cPrT3 


cPTS 
CPT3 
cPT3 
cPT3 


cPT3 
cPT3 
CPT3 
cPT3 


CPT 
cers 
CPT3 
cPT3 


ceri 
cPT1 
cPTi 
cPrT} 


CPTX 
CPTX 
CPTX 
CPTX 


crx 
CPTX 
CPTX 
CPTX 


CPTX 
cPrTxX 
CPTX 
CPYX 


CPTX 
CPTX 
CPTX 
CPYX 


CPTX 
CPTX 
CPTO 
cprx 


BUS MD BYTE 1 PAR H 
SBLS SELECT SBI ADR L 
ICL6 IPL ACT OL 

ICL8 IPL ACT UL 


SBHB WRITE DATA 16 
SBHB WRITE DATA 17 
SBHB WRITE DATA 18 
SBHB WRITE DATA 19 


ztrres 


SBHB WRITE DATA 20 
SBHB WRITE DATA 21 
SBHB WRITE DATA 22 
SBHB WRITE DATA 23 


xrxret 


SBHB WRITE DATA 24 
SBHB WRITE DATA 25 
SB8HB WRITE DATA 26 
SBHB WRITE DATA 27 


zrrrr 


SBHB WRITE DATA 28 
SBHB WRITE DATA 29 
SBHB WRITE DATA 30 
SBHB WRITE DATA 31 


xrrtrsr 


SBHB RECEIVE MASK 
SBHB RECEIVE MASK 
SBHB RECEIVE MASK 
SBHB RECEIVE MASK 


wWwunmMe & 
zrzrrT 


BUS MD BYTE 2 PAR H 
BUS MD BYTE 3 PAR H 
SBHA BUFFER FULL L 
SBLE LATE EXPECT RD L 


SBLE REC PAR @ H 
SBLE REC PAR 1 H 
SBLE REC PAR 2 H 
SBLE REC PAR 3H 


TR SEL 1 
TR SEL 2 
TR SEL 4 
TR SEL 8 


ceoe 


TBMN BUF UMCT OL 
TBMN BUF UMCT 1 L 
TAMN BUF UMCT 2 L 
TBMN BUF UMCT 3 L 


TBMN BUF UADS L 

TBMN BUF UFS L 

S8HM SELECT SBI ADRS L 
SBHR TRANS ENABLE L 


V-BUS DIRECTORY (CONT) 


CHAN BIT BIT DWG MODULE YT,S, SIGNAL NAME 
(HEX) cOocTAL) 
85 00586 80132 SBHO M8219 CPTX TBMD EN SBY DATA L 
85 8059 @0131 SBHE M8219 CPTX SBLE TRANS PAR L 
85 BOSA @9132 SBHR M8219 CPTX SBLL TRANSMIT CA H 
5 8e5B a6133 SBHM M8219 cPTX CEHH CUR MODE @ 
85 @0S5C 20134 SBHS M8219 CPTX CLKL SYS INIT BL 
@5 8850 89135 SBHM M8219 CPTX CEHH CUR MODE 1 H 
85 OOSE 20136 SBHM MB219 CPTX TBMN OTS PROT L 
85 GOS5F 00137 SBHX M8219 cPTxX RESERVED 
85 @n6e 20148 SBHX M8219 CPTYX RESERVED 
85 2061 ee141 SBHX M8219 cPTX RESERVED 
85 8062 @0142 SBHX M8219 cPTx RESERVED 
85 2063 A8143 SBHX MB219 cPrTX RESERVED 
65 2864 eaidau SBHX MB219 CPTX RESERVED 
85 0965 M0145 SBHX M8219 CPTX RESERVED 
@5 0066 G0146 SBHX M8219 cPTx RESERVED 
5 8067 00147 SBHX M8219 CPTX RESERVED 
85 8868 @915¢e SBHX MB219 CPTX RESERVED 
5 2969 @0151 SBHX MB219 CPTxX RESERVED 
85 OG6A @8152 SBHX M8219 =CPTX RESERVED 
85 8068 20153 SBHX M8219 CPTX RESERVED 
85 886C @0154 SBHX M8219 CPTX RESERVED 
85 8860 #0155 SBHX M6219 cCPTx RESERVED 
85 QB6E 088156 SBHX M8219 CPTX RESERVED 
85 QO6F 20157 SBHX M8219 CPTX RESERVED 
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V-BUS DIRECTORY (CONT) 


CHAN RIT BIT DwG MODULE 1,8, SIGNAL NAME 
(HEX) COCTAL) 
86 Baas eanea =F CTP mg269  CPTX DAPL ACC RA CONTEXT @ H 
26 ¥aal @AG01 FCTP M8289 CPTX DAPL ACC RA CONTEXT 1 H 
06 AGgae aaane FCTC M8289 cPYX FCTC CLR RRL 
) 2903 AAAS FCTH M8289 CPTX FCTH CP SYNC H 
86 Q8o4 APeB4 = FNME M8289 cPTX FNME BUS,EXP L 
B6 BPRS AABBS FCTJ M8289 CPTX FCTJ ACC N DATA W 
66 ABBAS 20006 FCTC M8289 CPTX FCTC ACC Z DATA H 
6 AAG7 QVOAT FCTC M8289 CPTX FCTC ACC V DATA H 
86 BYe8 aaaia FNMT M8289 CTs FCTD RA AORS 3 L 
66 aae9 agell FNMT M8289 CPT3 FCTD RA ADRS 2L 
6 AGAA ayaie2 FNMT M8289 cPT3 FCTO RA ADRS IL 
06 aans @0a13 FNMT M8289 CPT3 FCTO RA ADRS @L 
06 @anc AaAgAaL4U FNMT M8289 CPT3 FCTP RB ADRS 3L 
@6 @aA0 @3015  FNMT M8289 cPT3 FCTP RB ADRS 2L 
6 BI0E @2A16 FNMT M8289 CPT3 FCTP RB AORS 1 L 
86 AOAF 00017 FNMT M8289 CPT3 FCTP RB ADRS AL 
@6 CALA AAR20 Xxx M8289 CPTX RESERVED 
06 aol} aaaai XXX X M8289 CPTx RESERVED 
86 ABi2 2HUQ22 FNMT M8289 cPTX EALUC @L 
86 O013 QAne3 FNMYT M8289 CPTX FCTE COMPL L 
86 veia aeged FNMT M8289 CPTX FADA SPC (A) H 
06 BAILS ave25 FNMT M8289 CPTX FNMS EALU CIN L 
6 2016 AUA26 FNMT M8289 CPTX FCTC SEL NORM H 
66 0017 aAA27. FNMT M8289 CPTX RESERVED 
06 oais 2aAasa FNMT M8288 CPTe2 FCTN LOAD ARG H 
Q6 AG19 aaasi FNMT M8288 cPTe2 FCTN LOAD ARI #H 
6 OGLA avase FNMT M8288 CPTe FCTN LOAD ARX H 
6 0018 A0833 FNMT M8288 CPT2 FCTN LOAD BRI H 
86 BA1C AGo34 FNMT M8288 CPT2 FCTN LOAD BRO H 
06 @210 A4835 FNMT M8286 CPT@ FADS BUS,FAD L 
86 ASIE OAN36 FNMT MB288 cPTX RESERVED 
6 QALF Q0037 FNMT M6288 cPTX RESERVED 
26 aaea aoauea FNMT M8288 CPT1 FCTN FAMX EN @L 
46 Ag2h Agdau{ FNMT MB288 cPT3 FCTA AGT BH 
06 @d22 agade FNMT M8288 cPTs FCTN SHF MUX ENY L 
86 0023 OABKS FNMT M8288 cPT3 FCTN SHF MUX ENG L 
6 8824 AO044 FNMT M8288 cPT1 FCTN FALU FUNC SEL 2 H 
6 8925 eagus FNMT MB288 CPTI FCTN FALU FUNC SEL 1 #H 
06 AG26 A0A46 FNMT M8288 CPT} FCTN FALU FUNC SEL @# 
06 0027 Te FNMT M8286 cPT1 FCTN FAMX SEL 1 H 
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V-BUS DIRECTORY (CONT) 


e028 
8829 
AS2A 
@A268 


@8ec 
aged 
QB2E 
Oa2F 


@20590 
90051 
80052 
aans3 


@0054 
@4e5S 
28856 
00057 


FNMT 
FNMT 
FNMT 
FNMT 


FNMT 
FNMT 
FNMT 
FNMT 


M8228 
M8228 
M8228 
M6228 


M8228 
M6228 
M6228 
M8228 
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CPT3 
cPT3 
cPT3 
CcPTS 


CPTS3 
CPT3 
CPT3 
CPT! 


FCTF 
FCTF 
FCTF 
FCTF 


FCTF 
FCTF 
FCTN 
FOTN 


SHF COUNT 
SHF COUNT 
SHF COUNT 
SHF COUNT 


SHF COUNT 
SHF COUNT 
FALU CARRY J 
FAMX SEL @ H 


Qe wUevw 


a 
H 
H 
H 
H 
4 
N 


H 


CHAPTER 6 


SYSTEM BACKPLANE 
INTERCONNECT 


BLANK 


SBI CONFIGURATION 


ARBITRATION 


INFORMATION TRANSFER 
P_<1:0> (PARITY) 


TAG <2:0> (TAG 


ID <4:0> (IDENTIFIER) 


B <31:00> (INFORMATION) 


RESPONSE 
FAULT 


TRANSMIT/ TRANSMIT/ 


RECEIVE CNF <1:0> (CONFIRMATION) RECEIVE 


NEXUS NEXUS 


CONTROL 
UNJAM 


FAIL 
DEAD 
INTLK (INTERLOCK) 


INTERRUPT REQUEST 
REQ <7:4> (REQUEST) 


SPARE (2 LINES) 


TK-0077 


183 


SBI PARITY FIELD CONFIGURATION 


tee eee ]T 
Mlgos ou ee 
Regi Ree Nee ee ee A 
P<1:0> TAG <2:0> ID <4:0> M <3:0> B <31:00> 

COMMAND FORMAT 


SBI CONFIRMATION FUNCTION ADDRESS 

FIELD FIELD 

CONF1|CONF2| CONDITION 
NO RESPONSE I 

| 0 | © | NORESPONSE | F <3:0> A <27:00> 

| o { 4 {ACK | 


TK-0166 
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SBI INFORMATION TRANSFER FORMATS 


READ DATA FORMAT 
TAG MASK 


Fede oo] 0 poo. on 


CORRECTED READ DATA FORMAT 
TAG MASK 


DATA BITS 


READ DATA SUBSTITUTE FORMAT 
TAG MASK 


DATA BITS 


INTERRUPT SUMMARY RESPONSE FORMAT 
TAG MASK 


Prrgooo] w joooe DATA (0 DATA 


COMMAND ADDRESS FORMAT FOR READ MASKED 


TAG MASK _ FUNCTION 


peer] © [----fooos pooner 


COMMAND ADDRESS FORMAT FOR WRITE MASKED 


TAG MASK FUNCTION 


Figo] @ [+++ Jove Roones 


TK-0723 
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SBI INFORMATION TRANSFER FORMATS (CONT) 


COMMAND ADDRESS FORMAT FOR INTERLOCK READ MASKED 
TAG MASK FUNCTION 


rede] © [++ -pred soonessa 


COMMAND ADDRESS FORMAT FOR INTERLOCK WRITE MASKED 
TAG MASK FUNCTION 


peeve Pee forns sooner 


COMMAND ADDRESS FORMAT FOR EXTENDED READ 
TAG MASK FUNCTION 


ADDRESS BITS 


COMMAND ADDRESS FORMAT FOR EXTENDED WRITE MASKED 


TAG MASK FUNCTION 


rae [ee fen scorer 


WRITE DATA FORMAT 
TAG MASK 


INTERRUPT SUMMARY READ FORMAT 


TAG MASK 
PyPo|t 10} 10 loooo 000000000000000000000000| || | jov00 
SY 


REQ <7:4> 


TK-8409 
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SBI FIELD DESCRIPTION 


Field | Description 


Arbitration Group 


Arbitration Field Establishes a fixed priority among nexus for access to 
[TR (15:00)] and control of the information transfer path. 


Information Transfer 
Group 


Information Field Bidirectional lines that transfer data, com- 


[B (31:00)] mand/address, and interrupt information between 
nexus. 

Mask Field Primary function: encoded to indicate a particular byte 

[M (3:00)D] within the 32-bit information field [B (31:00)]. 


Secondary function: in conjunction with the tag field, 
indicates a particular type of read data. 


Identifier Field Identifies the logical source or destination of informa- 


{ID (4:0)] tion contained in B (31:00). 
Tag Field Defines the transmit or receive information types and 
[TAG (2:0)] the interpretation of the content of the ID and informa- 


tion fields. 


Function Field Specifies the command code, in conjunction with the tag 


[F (3:0)] field. This field is part of the 32-bit information field. 
Parity Field Provides even parity for all information transfer path 
[P (1:0)] fields. 


Response Group 


Confirmation Field 
[CNF (1:0)] 


Encoded by a receiving nexus to specify one of four re- 
sponse types and indicate its capability to respond to the 
transmitter’s request. 


A cumulative error line to the CPU that indicates one of 
several errors stored in the transmitting nexus fault reg- 
ister, and the associated SBI cycle in which the error 
occurred. 


Fault Field 
(FAULT) 
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SBI FIELD DESCRIPTION (CONT) 


Field | Description 


Interrupt Request 
Group 


Request Field Allows a nexus to request an interrupt to service a con- 


[REQ (7:4)] dition requiring CPU intervention. Each request line 
represents a level of nexus request priority. 

Alert Field A cumulative status line that allows those nexus not 

(ALERT) equipped with an interrupt mechanism to indicate a 


change in power or operating conditions. 


Control Group 


Clock Field Six control lines that provide the clock signals necessary 


(CLOCK) to synchronize SBI activity. 

Fail Field A single line from the restart nexus to provide a restart 
(FAIL) signal to the CPU to initiate a system restart operation. 
Dead Field A single line to the CPU to indicate an impending clock 
(DEAD) circuit or SBI terminating network power failure. 
Unjam Field A single line from the CPU to attached nexus that in- 
(UNJAM) itiates a restore operation. 


Interlock Field 


A single line that provides coordination among nexus 
(INTLK) 


responding to certain read/write commands to ensure 
exclusive access to shared data structures. 
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CONSOLE 


(PHYSICAL ADDRESS) 


SBI ADDRESS 


29 28 27 26 25 24 23 22 21 26 19 18 17 16 15 14 13 12 11 16 89 68 B7 86 B5 B4 B3 B2 B1 BB 


| =6pfilo 6 8 69 6 6 BB 8 6 Bw ol) ote REGISTER ADDRESS| _— 


TR# 
(Base 18) 


y Oo wm 


14 
15 


Physical 
Address 
(Hex) 

20908880 
2886092008 
20084000 
200906888 
298988000 
2008 0A088 
2800CB8B 
280BEG0O 
20019808 
280012009 
2880149008 


286816008 


28818088 


26B81A088 


2881C088 
2081E008 


SBI 
Address 
(Hex) 
8900008 
8800800 
8881809 
8981889 
88829090 
8802800 
8983000 
88083808 
808408008 
8884800 
8695688 
8885888 
8086008 
8886889 
88870988 
88078890 


SBI Device Vector Generation 


8 


1 REQ/BR TR NO. 
LEVEL 
ee, 


LEV 4 
LEV 5 
LEV 6 
LEV 7 


7 


vont wl 
RPrRae 
Rare 


6 


5 


4 


3 


2 


1 


7] 


31 38 29 28 27 26 25 24 23 22 21 26 19 18 17 16 15 14 13 12 11 18 69 88 B67 B86 B5 84 B83 B2 B1 BO 


X X 


NOILVYSNAD YOLOAA 


LdNdydsaLNi GNV ONISSSYGCV Y3SLSIDSY O/I IGS 


SBI FAULTS (ADAPTER CONFIGURATION REGISTER) 


31 30 29282726 2524 2322212019 18 17 16 1514 13 121110 09080706 050403020100 


WSQ ISQ XMT PWR 


FLT 


2 = 
30 — 
29 — 
28 — 
27 —- 
26 — 


23 — 
22.°= 
21 — 


FLT FLT — _~UP 


PARITY FAULT 

WRITE SEQUENCE FAULT 
UNEXPECTED READ DATA FAULT 
INTERLOCK SEQUENCE FAULT 
MULTIPLE TRANSMITTER FAULT 


REECE Er Cc 
8 


PAR JURD|MXT 
FLT |FLT|FLT| =DWN|TMP 


TRANSMITTER DURING CYCLE THAT 


CAUSED FAULT 
POWER DOWN 
POWER UP 

OVER TEMPERATURE 
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OOOXXXXX MEMORY 
00100000 MBA 
00101000 UBA 0O 
00101001 1 
00101010 2 
00101011 3 
010000 Y Y* MA780 
00110000 DR780 


*YY = PORT NUMBER 


TK-0695 


SBI CONFIGURATION RULES FOR TR SELECTION 


The following rules are suggested for selecting TR levels for 
NEXUS on the _ SBI. They apply to VAX-11/78@ and VAX-11/782 
systems. These rules are guidelines; deviation may be desirable 
and, in some cases, necessary. 


1. The TR level of a device determines its relative priority in 
competing for SBI access. High TR levels mean low priority. 
TR 1 is the highest priority and TR 15 the lowest to which any 
NEXUS (other than the CPU) may be assigned. 


2. The standard order of assigning devices to TR levels is: 


All MS78@s 
All MA78@6—-Cs 
All DW78@s 
All RH78&@s 
DR78@ 

CI78@ 

CPU 


O00 000 0 


The default TR assignments currently used by manufacturing 


are: 
First MS780 = TR l 
First MA78@ port = TR 2 
First DW789@ = TR 3 
First RH78@ (for disks) = TR 8 
Second RH78@ (for tapes) = TR 9 
DR78@ = TR 13 
CI780 = TR 14 
CPU = TR 16 (the implied TR level) 


These defaults should cover most VAX-11/7808 systems. Large 
systems, as well as some applications, will require field 
changes to TR levels. 


When selecting TR levels for complex systems, you should try 
to minimize latency effects (such as data lates) in memory 
access. Therefore, always give memory controllers the lowest 
TR levels and assign the CPU to TR 16. RH78@s and DW78@s for 
peripheral devices should be assigned TR levels based on the 
sensitivity of the devices (or device controllers) to memory 
latency. 


3. One to two MS78@s per system. Interleaving with MS78@s 
requires consecutive TR levels as well as equal amounts of 
memory in the even/odd pair; consecutive TR levels are 
Strongly suggested even without interleaving. When a MS789-A 
and MS78@-C controller reside on the same system, the MS789-C 
should be assigned the lowest TR level. 


4. Zero to four MA78@-CsS per system. TR levels must be 
consecutive. A given MA78@ must have the same TR on all SBIs. 
MS788 memory controllers should always have lower TRs_ than 
MA789-C memory ports. 


5. One to four DW78@s per system. 
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SBI CONFIGURATION RULES FOR TR SELECTION (CONT) 


Zero to four RH78@s per system. In general, RH78@s used for 
disks should have higher priority than RH78@s used only for 
tapes. The main criterion for allocating devices to RH78@s 
and RH78@s to TRs is the relative sensitivity of the device to 
memory latency. Since the RH78@ has less than one disk sector 
of buffering, the memory latency requirement is determined 
(slightly pessimistically) by the device data rate: 


RP@7 at 2.2 Mbyte/sec 3.64 microsec/quadword 
RP@7 at 1.3 6.15 microsec/quadword 
RM@3, RM@5, RM8O 6.67 microsec/quadword 
RPG4/5/6 18.88 microsec/quadword 
TU78 at 6250 BPI 19.24 microsec/quadword 
TU77 at 1608 BPI 49.08 microsec/quadword 
TE16 at 16808 BPI >188.88 microsec/quadword 


These figures define the average response time requirement as 
seen from the device. Due to RH78@ buffering, RH789 devices 
can withstand an occasional memory response time of nearly 
three times the average figure just given without causing a 
data late. 


The RP@7 at 2.2 megabytes per second requirement is high 
enough that only interleaved MS788 memory can be used. It is 
not expected to function on a VAX-11/782 or a VAX-11/7898 with 
MA788 unless the application prevents RP@7 I/O from accessing 
the MA78@ address space. 


In determining the TR level for RH788s with more than one type 
of device, only the memory response time requirement of the 
fastest device on the RH78@s needs to be considered. 


zero to one DR78@ per system. It is suggested that DR789 
pairs that are used to interconnect VAX-11/786 systems use the 
same TR assignment in each VAX-11/7886. 


The data rate of the DR78@ may be set as low as 156 kilobytes 
per second or as high as 8 megabytes per second depending on 
the attributes of the connected device. 156 kilobytes per 
second is slower than a TU77, while 8 megabytes per second is 
faster than any current VAX-11/78@ memory will support. 


Since the DR78@ is synchronous and not fully buffered, it may 
experience data lates. The only solutions are faster 
(interleaved) memory, prevention of concurrent I/O from other 
devices on the SBI (usually not practical), and decreasing the 
DR789 data rate setting. 


One CI78@ per system. It is suggested that for a CI network, 
the same TR level be assigned to each CI78@. 


The CI78@ is synchronous and fast (8.75 megabytes per second 
peak), but it is fully buffered. Therefore, CI789 should have 
the highest TR number (lowest priority) of any device other 
than the CPU. 


One CPU. Only one CPU per SBI is supported, and it must be at 
(implied) TR 16. 
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SBI CONFIGURATION RULES FOR TR SELECTION (CONT) 


16. 


ll. 


12. 


These TR selection rules are mainly useful when configuring 
VAX-11/786 and VAX-11/782 systems with many fast peripheral 
devices. On systems with little I/O activity, the SBI and 
memory will be so lightly loaded that TR selection has little 
importance. On the other hand, when the memory demand greatly 
exceeds the capacity of the SBI and the memory, TR selection 
will not make the memory cycle faster. 


TR selection is important for any system with aggregate 
bandwidth of concurrently active DMA devices above two 
megabytes per second. 


If you run out of TR levels, you need another VAX-11/780. 


The following example illustrates these guidelines for a large 
VAX-11/788 system consisting of: two MS78@-Cs, two MA78Q@-Cs, 
two DR78@s, three RH78@s, and one CI78@. 


Device TR 


MS789-C 
MS788-C 
MA78@-—C 
MA786-C 
DW7 80 
DW786 
RH786 
RH78@ 
RH786 
C1780 


SAU ADU HWHND KF 


a) 
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v6L 


BUS 
BUS 
BUS 


BUS 


BUS 
BUS 


BUS 
BUS 


BUS 


BUS 
BUS 
BUS 


A 


+5 V 
SBI BOO 


SBI BOl 
GND 
SBI BO2 


SBI BO3 


GND 


SBI B04 


SBI BO5 
GND 
SBI BO6 
SBI BO7 


+12 V 
SBI BO8 
GND 
SBI BO9 
SBI B10 
SBI Bll 

+5 V 


coe 


BUS 


BUS 
BUS 
BUS 


BUS 


BUS 
BUS 
BUS 


SBI Bl2 
GND 
SBI B13 
SBI B14 
SBI B15 


GND 


SBI B16 
GND 
SBI B17 
SBI B18 
SBI B19 

+5 V 


ree oad 


ror 


BUS 
BUS 


BUS 
BUS 


BUS 


BUS 


BUS 
BUS 


BUS 
BUS 
BUS 
BUS 


BUS 


+5 V 
SBI B20 


SBI B21 
GND 
SBI B22 
SBI B23 


GND 


SBI B24 


SBI B25 
GND 
SBI B26 
SBI B27 


SBI B28 
GND 
SBI B29 
SBI B30 
SBI B31 

+5 V 


SBI FAIL L 


coe 


BUS 
BUS 
BUS 


BUS 
BUS 


BUS 
BUS 


BUS 
BUS 


BUS 
BUS 


BUS 
BUS 


BUS 


BUS 
BUS 
BUS 


D 


SBI DEAD L 


+5 V 
SBI MO L 


SBI Ml L 
GND 
SBI M2 L 
SBI M3 L 


SBI PO L 
GND 
SBI Pl L 


SBI SPARE 0 
SBI SPARE 1 


SBI TAGO L 


SBI TAG] L 


GND 


SBI TAG2 L 


SBI IDO L 


SBI ID1 L 
GND 
SBI ID2 
SBI ID3 
SBI ID4 

+S V 


cerm 


BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 


BUS 


BUS 


BUS 


BUS 
BUS 


BUS 


BUS 
BUS 


+5 V 
SBI REQ4 


SBI REQ5 
GND 
SBI REQ6 
SBI REQ7 


SBI TP H 
SBI TP L 
GND 
SBI PCLK 
SBI PCLK 


SBI PDCLK H 


- 5 V 


SBI PDCLK L 


SBI MPl L 


SBI MP2 L 
GND 


SBI UNJAM L 
SBI ALERT L 


SBI CNFO L 


GND 


SBI CNF1 L 
SBI FAULT L 


+5 V 


H 
L 


BUS 


BUS 


BUS 


BUS 


BUS 


BUS 
BUS 


BUS 
BUS 


BUS 


BUS 


BUS 
BUS 


BUS 


BUS 
BUS 
BUS 


F 


SBI INTLK 
+5 V 
SBI TROO 


SBI TRO1 
GND 
SBI TRO2 
+12 V 
SBI TRO3 


SBI TRO4 
GND 
SBI TROS5 
SBP TPO6 
SBI TRO7 


SBI TRO8 


SBI TRO9 
GND 
SBI TR1O 
SBI TRl1 


SBI TR12 
GND 
SBI TR13 
SBI TR14 
SBI TR15 
+5 V 


SNid SINV1dNOV| ‘STVNDIS IGS 


CHAPTER 7 
SBI NEXUS 


BLANK 


L6L 


SEE TABLE A FOR 

4K CHIP ARRAY SIZE 
(64KB BOUNDARY) 
MEMORY ARRAY SIZE 
(64K BYTE BOUNDARY) 


AN REGISTER FAULT CONDITIONS 


CONSOLE ADDRESS DESCRIPTION ce 
3130 29 28 27 26 252423 22 21201918 17 1615 14 13 12 11 10 0908 07 06 05 0403020100 


20002000 REGISTERA 


BUS PARITY ERROR 
WRITE DATA SEQUENCE FAULT 


TRANSMIT FAULT (SETTOA “1” IF MEMORY 
WAS A TRANSMITTER DURING A FAULT) 


MULTIPLE TRANSMITTERS ON BUS 


NOT USED 
FOR 4K 
CHIP 


POWER UP ALERT 
(“1" INDICATES POWER UP; 
WRITE “1” TO CLEAR THIS BIT) 


MEMORY 
TYPE INTERLEAVE STATUS (WRITABLE) 
(000 = NON-INTERLEAVED 

001 = TWO-WAY INTERLEAVED) 


INTERLEAVE ENABLE. 
(WHEN WRITING TO INTERLEAVE 


INTERLOCK SEQUENCE FAULT POWER DOWN ALERT BITS <00:02>, THIS BIT MUST BE 
(“1 INDICATES POWER DOWN ALERT; SET TO “0”; FOR AN SBI DATA 
WRITE “1” TO CLEAR THIS BIT) TRANSFER, IT 1S SET TO “1".) 


TABLE A 4K CHIP 


112 | 11 | 10 | 09 | MEMORY ARRAY SIZE] 
po | o | Oo | oO | 64kKBYTE 
po jf of of 1 | tekeyTe 


SINGLE CONTROLLER WITH TR LEVEL = 1 


[>> 


THESE BITS ARE USED ONLY BY MEMORY 
CONTROLLERS NOT HAVING A ROM BOOTSTRAP 


MEMORY TYPE 


ERROR CONDITION; NO ARRAY 
BOARDS PLUGGED INTO BACKPLANE 
io | 1 | 4K MOS 
}1 | 0 | 


ERROR CONDITION; BOTH 4K AND 16K 
BOARDS PLUGGED INTO BACKPLANE 


TABLE B_ 16K CHIP 


Tra] 43] 12] 11] 10] 09 | MEMORY ARRAY SIZE] 
foto fo jo{-|-|esexevre 
roo fo [1 |—|—|si2kevre | 
ro fo }1[o|-|-|7eaxevre | 
roo [1 [1 |—-|—| toeakevre 
fof fo [o [|| r2eoKevre__—it 
Ott { oti |—-[-] 36K BYTE 
rof1 [1 [o|—|—| ek evTe 
r1_[= [= | 20aek pyre | 

ro} = [= [aaoak eyTe 

[= [2seok eyTe 

|= | 2816K BYTE 

P= [ao7ok pyTe 

P= [aazek pyre 

P= [aseaksYTe | 

ro_[= |= [sek evte __ 

ri [= [= [aoekevte __| 


TK-0777¢C 
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CONSOLE ADDRESS 


20002004 


WRITABLE STARTING ADDRESS 
FOR THE MEMORY CONTROLLER 
re 


313029 2827 2625 24 2322 2120 19 18 17 16 15 14 1312 11 10 0908 070605 0403020100 


ENABLE WRITE TO 


ee ee 
WRITABLE ECC BITS 
FOR DIAGNOSTICS 
STARTING ADDRESS 


BITS<27:15> 
MEMORY 
READS ALWAYS 0 A INITIALIZING 


& BATTERY 
BACKUP STATUS 


| 12 | INIT. STATUS 
0 | COLDSTART 
INZ IN PROGRESS 


[1 [iNZCOMPLETE _| 
a VALID DATA 
IN MEMORY 
PO TILLEGAL STATE 


REGISTER B 


FILE 
WRITE 
COUNTER 


FILE WHEN WRITING INTO BITS <27:15> 
READ BIT 14 SHOULD BE A “1” DURING 
COUNTER ssi DATA TRANSFER INTO 

THE MEMORY 


ECC BYPASS BIT 
WRITE “1 TO BYPASS ECC 
WRITE “0” TO CLEAR THIS BIT 


WRITE “1 TO FORCE ERROR 


WRITE “0” TO CLEAR THIS BIT 
REFRESH BIT 


AY STARTING ADDRESS IS ON 64K BYTE 
BOUNDARIES 


*MUST BE 0 FOR MS780C 


TK-07778 


FORCE ERROR AT A PREDEFINED ADDRESS 


@ ¥SLSIDSY NOILVYNDIANOD AYOWSIN 
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CONSOLE ADDRESS 


MEMORY ADDRESS IN ERROR 
3130 29 282726 2524 2322 212019 18 17161514 13 121110 0908 0706 0504 03020100 


ey OT 


| ed 
DON’T | 4K CHIP ADDRESS INERROR | ERROR SYNDROME 
(SEE NOTE 5 FOR 16K CHIP POINTS TO BIT IN ERROR A 
MEMORY ADDRESS IN ERROR) 


20002008 REGISTER C 


INHIBIT CRD (CORRECTED READ 
DATA) PASS 

WRITE “1 TO INH CRD TAGS 
WRITE “0” TO CLEAR THIS BIT 


HIGH ERROR RATE IN 
MEMORY FLAG 

“1” HIGH ERROR RATE 
INDICATION 

WRITE “1° TO CLEAR THE 
FLAG 


ERROR LOG SERVICE 
REQUEST FLAG 
“1” SERVICE REQUEST ARRAY BOARD 
WRITE “1° TO CLEAR IN ERROR 


[27| 26] 25|24| BOARD 
ro fo [o [o [BOARDT 
1 [BOARD22 2 
Oo [BOARD3 
PT [BOARD4 
FO [BOARDS 
Pi [BOARD6 
[Oo [BOARD7 
Pi [BOARDS 
PO 
PT 
cm 
Pi 
EO: 
Pt 


ARRAY BANK IN ERROR WORD IN ERROR 
“O" LOWER BANK “0"" LOWER WORD 
“1” UPPER BANK “1"" UPPER WORD 


JA\ EVEN # SYNDROME BITS = DBE 
ODD # SYNDROME BITS = SBE 
THE ERROR SYNDROME BITS ARE INVALID 
UNLESS THE ERROR LOG SERVICE REQUEST BIT 
(BIT 28, REG 0) ISSET TOA “1”. 


/A\ REGISTER C, BITS <22:09> ARE 
16K CHIP ADDRESS IN ERROR. 
BIT <23> IS THE ARRAY BANK 
IN ERROR (0 1S LOWER BANK & 1 
IS THE UPPER BANK) 
THE MEANING FOR ALL OTHER 
BITS IN REGISTER C IS SAME FOR 
4K & 16K CHIPS. 


1 
fO | BOARD15 
[1 | BOARD16 


NOTE: WHEN INSTALLING AN MS780A & MS780C 
ON THE SAME 11/780, THE MS780C SHOULD 
HAVE THE LOWEST TR. 


TK-0777A 
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MEMORY ARRAY ADDRESSES 


ODN AVAMW&WND & 


M8211 M8218 
Size Address Range Size 


64 K O@- FFFF 256 K 
128 K 1GAG0-1FFFF 512 K 
192 K 20000-2FFFF 768 K 
256 K 36000-3FFFF 1924 K 
328 K 4OOOG-A4FFFF 1288 K 
384 K 5OOAG-SFFFF 1536 K 
448 K 60000-6FFFF 1792 K 
512 K 760600-7FFFF 2648 K 
576 K 8A000-8FFFF 2304 K 

K 99G00-9FFFF 25608 K 
K AGBAO-AFFFF 2816 K 
K BOSOO-BFFFF 3072 K 
K COOGO-CFFFF 3328 K 
K D@O00-DFFFF 3584 K 
K EQ@OOO-EFFFF 3848 K 
K FOOAO-FFFFF K 


Memory Starting Address Jumpers 


Boundary | Address 


GHHOSB 
400000 
888000 
CHBBBB 


200 


Address Range 


G@- 3FFFF 
46000- 7FFFF 
8O0000- BFFFF 
COOOO- FFFFF 

19G000-13FFFF 
149006-17FFFF 
188000-1BFFFF 
1CGGGG-1FFFFF 
200000-23FFFF 
240000-27FFFF 
280000-2BFFFF 
2COGOHH-2FFFFF 
3090000-33FFFF 
346000-37FFFF 
380000-3BFFFF 
3COOOO-3FFFFF 


LO? 


b d 
a Cc 
W6 W7 
* * 
* * 
Wl W2 


W3 


a Us 


w4 


TR Arbitration 


Level 


Signal 
Name 


TR# 


WOON HAD OS WD bY 


TR 
SEL 


TR 
SEL 


~ 
sa 


* SAl 


W6 


W7 


Wire 
F208 


F268 
F206 
F206 
F208 
F206 
F208 
F206 
F206 
F206 
F208 
F260 
F268 
F260 
F26 
F206 


Oe 


*“ 
N 


bb dd ff jj 211 #nn err tt 
Ww y aa oc ee hh kk mm pp_ ss 


VV MS78@ Configuration 
uu for REV A Backpanel 


W9 W18 W1l W12 
* = * * * Configuration for 
8 IRD * TR8 * * * * TR 1 REV -- Backpanel 
ws W9 W198 W1l W12 
Inhibit ROM 
Decode 

Wrap W8=I No response NOTES: 
K2 to confirmation 1. When installing an MS78@A 

for Read to ROM and MS786C on the same VAX-11/780 

Address Space system, the MS78@8C should be the 
Cl first memory (i.e., have the 
Dil 1 lowest TR). 
El W8=-- Read to ROM 2. The memory with the ROM boot- 
F2 Address Space strap must be at TRI. 
H2 receive Normal 
Jl confirmation 
J2 
M1 
Nl Starting Address 
Pl W7y 
P2 4) 2 
$2 4 Mega Byte I 
T2 8 Mega Byte -- 
Ul 12 Mega Byte I 
U2 


W1-W5 Spare 


Standard for Memory 1 
Standard for Memory 2 
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MS780A MODULE UTILIZATION 


208 M8214 
19 M8213 
18 M8212 
17 M8211 
16 M8211 
15 M8211 
14 M8211 
13 M8211 
12 M8211 
ll M8211 
10 M8211 
9 M8211 
8 M8211 
7 M821] 
6 M8211 
5 M8211 
4 M8211 
3 M8211 
2 M8211 
1 M9840 


* When not installed, 


MSB 


MCN 


MDT 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


MAY 


TRM 


use blank module 7914193. 
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MS780C MODULE UTILIZATION 


20 M8214 MSB 

19 M8213 MCN 

18 M8212 MDT 

17 M8218 MAY 

16 M8216 MAY 

15 M8216 MAY * 

14 M8216 MAY * 

13 M8218 MAY * 

12 M8210 MAY * 

11 M8210 MAY * 

12 M8218 MAY * 

9 M8218 MAY * 
M8216 MAY * 

7 M8216 MAY * 

6 M8210 MAY * 

5 M8219 MAY * 

4 M8219 MAY * 

3 M8218 MAY is 

2 M8210 MAY * 

1 M9849 TRM * 


* When not installed, use blank module 79814193. 
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OZ 


MSBA, P,U 
BUS SBI 

SBI TRANCEIVERS 
x _|ris MSBU_REC PAR (1:0) = « 
SS z= x < 
od ho PARITY m= ee as 
MSBU REC MSBA PAR (10:00) CHECK Be = 
RESPONSE TAG (2:0) TAG = si 
LoGic DECODE =) 


MSBU REC ID (4:0) 


MSBP MSBU REC ID (4:0) 
MSBU REC BIT (31:28)] FUNCTION MSBU L WR, EXT 
DECODE 
MSBA REC BIT (31:00), REC MSK (3:0) 
MSBA BIT REC (27:10)] OST ee hen ate 
: NF Y 
FROM DECODE SEO TRES ane 
CNFG 
REG B 
MSBA REC BIT (27: = 
uagilod f23:00) MSB REC BIT (31:16) 
ADDRESS | MSBD MUX REC BIT (15:00) 
: DECODE 
onivers |-MCNP_ST ADR (20:14) 
MSBF,P 5 
x}o 
BUS AC/DC LO __|poWER/FSIL Sane 
CONTROL o|? 
co] > 
nic 
=|< 
MSBD 
BUS SBI PCLK, TP 
INTLV ; CHIP 
ADR MCN ARY SZ (5:0) pa 
COR COR 


BUS SBI TR (15:00) 


BUS TR ARBITRATION 
TR SEL 84,21 [| LOGIC 


COMMAND 
FILE 


MSBU L REC ID (4:0) MSBU XMT ID (4:0) MSK (1:0) 


MSBU L REC MSK (3:0) 
MSBU L REC BIT (31:00) 


BUS FL INF (31:00), MSK (3:0) 


MSBU L DST ROM, CNFG-REG, ARY 


DRIVERS 
MSBU L WR, EXT 


MSBE,H 


STROBES & 
CONTROL 


CYCLE 
DECODE 
& 
CONTROL 


FILE INFORMATION BUS 


FILE 


CONTROL 


MEM MAY IN (15:00) FROM 
Sz MEMORY 
ENCODE ARRAY 


TO 
MEMORY 
TIMING & 
CONTROL 
LOGIC 


TK0O179 


L LYVd ‘NVYDVIG NOO1g AYHOWSIN 


GOZ 


MCNC,D,K 


STROBES & 
FROM CYCLE contro 


DECODE AND 
CONTROL 


BUS FL MSK (1:0) 
BUS FL INF (31:00) 


TIMING & 
CONTROL 


MDTD,P 


MOTD XMT TAG (1:0) 


— MCNF REF ADR 
(15:01) (7:1) 
LOGIC 
MCNE ARY ADR (15.01) 
MCNM 


BUS FL INF (19:00) 
MCNE ARY ADR (19:15) 


BUS FL_INF CNFG REG A 
MEMORY 


ARRAY 


MOT C,T 


CHK BITS : 
BUS MOS DAT (C7:CO0) 


BUS MOS DAT 


U31:U00, L31:L00) | DATA U31:U00, L3:L00 : : 
Taree ( ) ae (U31:U00,L31:L00) 
LATCH 


BUS FL INF CNFG REG B 


BUS MOS DAT (C7:CO}} CHK BITS | MOS DAT (C7:CO) 


LATCH 


FILE INFORMATION BUS 


MDTH,R 


BUS MOS DAT BUS MOS DAT 


BUS FL INF CNFG REG C 


MDTE 
. : : MASK 
BUS FL MSK (3:0) MOTE BYT MSK (U3:U0, L3:L0) DECODE MOS DATA BUS 
MDTH-R 


Receive MDT MOS DAT (U31:U00) 


LATCH 


DATA 
RECEIVE 
LATCH 


BUS FL INF (31:00) MDT MOS DAT (L31:L00) 


BUS MOS DAT (U31:U00) 


BUS FL INF (31:00) 


BUS MOS DAT (L31:L00) 


TK-0180 


2 LYVd ‘INVHDVIG 190198 AYOWSIN 


MEMORY I/O DATA LOGIC 


BUS FL INF (31:00) 


MCNB MUX EN 1L 
MCNB MUX EN 2 L 
MCNB MUX EN 3 L 


CNFG REG A 


BUS FL INF 


FILE INFORMATION BUS 


MCNB MUX SEL 2 L 
MCNB MUX SEL 1L 


1/0 DATA MUX 
$i so OUTPUT 


REGA 

REG B 

REGC 
STATUS ROM BOOT 
SIGNALS = 


MCNE MEM ADR (9:0) BOOTSTRAP | MCNL ROM DAT (31:00) 


REGISTER 


MCNA ROM EN L 


TK-0636 
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UBA ADDRESS SPACE AND C/A FORMAT 


SBI C/A Format for UBA Register Access 


3 0 31 27 15 10 9) 
MASK FUNC TR REGISTER OFFSET 
<3:0> <3:0> NUMBER (SBI ADDRESS) 


Base 
TR Address TR 
Num (Physical Address Num 
Base 10 hex) (hex) Base 10 


20002000 
20004000 
20006000 
20008000 
2000A000 
2000C000 
2000E000 


8000800 
8001000 
8001800 
8002000 
8002800 
8003000 
8003800 


SAN RWND — 


Register Offsets 


Byte 
Address 
(Physical 


SBI 
Address 


CNFGR 


UBACR , 
UBASR DPR 14 
DCR DPR 15 
FMER Reserved 
FUBAR 

FMER d 
FUBAR Reserved 
BRSVRO MRO 
BRSVR | MR I 
BRSVR2 , 

BRSVR 3 : 
BRRVR 4 MR 494 
BRRVR 5 MR 495 
BRRVR 6 Reserved 
BRRVR7 : 

DPRO Reserved 


DPR | 
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Base 
Address 
(Physical 
hex) 


20010000 
20012000 
20014000 
20016000 
20018000 
2001 A000 
2001C000 
2001 E000 


Byte 


hex) 


Address 
(Physical 


TK-0320 


SBI 
Address 
(hex) 


8004000 
8004800 
8005000 
8005800 
8006000 
8006800 
8007000 
8007800 


SBI 
Address 
(hex) 


UBA REGISTERS 


UBA CONFIGURATION REGISTER, BIT CONFIGURATION 


313029282726 2322 76543210 


UNIBUS ADAPTOR CODE 


UNIBUS INIT COMPLETE 

UNIBUS POWER DOWN 

UNIBUS INIT ASSERTED 

ADAPTOR POWER UP 
ADAPTOR POWER DOWN 
TRANSMIT FAULT 

MULTIPLE TRANSMITTER FAULT 
INTERLOCK SEQUENCE FAULT 
UNEXPECTED READ DATA FAULT 
WRITE SEQUENCE FAULT 
PARITY FAULT 


TK-0119 


UBA CONTROL REGISTER, BIT CONFIGURATION 


313029282726 6543210 


HTTP TET E TET EET 


Sot 


MAP REGISTER 


INTERRUPT FIELD SWITCH 
DISABLE BITS 


BR INTERRUPT ENABLE 

UNIBUS TO SBI ERROR INTERRUPT ENABLE 
SBI TO UNIBUS ERROR INTERRUPT ENABLE 
CONFIGURATION INTIERRUPT ENABLE 
UNIBUS POWER FAIL 

ADAPTOR INIT 


TK-0120 
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UBA REGISTERS 


UBA STATUS REGISTER, BIT CONFIGURATION 


27262524 109876543210 


BRRVR 7 FULL 

BRRVR 6 FULL 

BRRVR 5 FULL 

BRRVR 4 FULL 
READ DATA TIMEOUT 
READ DATA SUBSTITUTE 
CORRECTED READ DATA 
COMMAND TRANSMIT ERROR 
COMMAND TRANSMIT TIMEOUT 
DATA PATH PARITY ERROR 
INVALID MAP REGISTER 
MAP REGISTER PARITY FAIL 
LOST ERROR BIT 
UNIBUS SEL TIMEOUT 
UNIBUS SSYN TIMEOUT 


TK-0121 


UBA DIAGNOSTIC CONTROL REGISTER, BIT CONFIGURATION 


UNUSED UNUSED UNUSED 
313029282726 24232221 1918 1615 8 7 0 


SAME AS CONFIGURATION REGISTER BITS <23:00> 
SPARE MICROSEQUENCER OK 


DISABLE | DEFEAT 
INTERRUPT} DATA 
PATH 
PARITY 
DEFEAT 
MAP 
PARITY 


TK-0055 


208A 


BLANK 


UBA REGISTERS (CONT) 


UBA FAILED MAP ENTRY REGISTER, BIT CONFIGURATION 


31 9 8 O 


Sr 
MAP REGISTER NUMBER 


TK-0056 


UBA FAILED UNIBUS ADDRESS REGISTER, BIT CONFIGURATION 


31 16 15 0 


FAILED UNIBUS TO SBI ADDRESS 
UNIBUS ADDRESS BITS <17:02> 


TK-0057 


UBA BUFFER SELECTION VERIFICATION REGISTER, BIT CONFIGURATION 


31 16 15 0] 
ie uum 
TEST DATA 
TK-0054 
NOTE: 


THE INFORMATION FOUND IN THESE REGISTERS 
IS MEANINGFUL ONLY IF A CORRESPONDING 
ERROR BIT IS FOUND IN THE UBA STATUS 
REGISTER. 
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UBA REGISTERS (CONT) 


UBA BR RECEIVE VECTOR REGISTER, BIT CONFIGURATION 


31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 09 08 07 06 0504 03 02 01 00 


ADAPTOR INTERRUPT REQUEST INDICATOR 
UNIBUS DEVICE INTERRUPT VECTOR 


TK-0092 


UBA DATA PATH REGISTER, BIT CONFIGURATION 


31302928 24 23 1615 0) 


Tito [ 


———$-————’ 
BUFFER| DATA BUFFER STATE BITS BUFFERED UNIBUS ADDRESS (2-17) 


Not | PATH 
EMPTY FUNCTION 
BUFFER 
TRANSFER 
ERROR 


TK-0053 
UBA MAP REGISTER, BIT CONFIGURATION 


3130 27 26 2524 212019 


| omvseo a 


peeenteD 
AND 
ZERO 


SBI PAGE = cee 


MAP 
REGISTER 
VALID BIT 


LONGWORD PATH 


ACCESS DESIGNATOR 
ENABLE 
ADDRESS 
BIT 27 


I/O DESIGNATOR 


TK-0052 
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LL?¢ 


DW788 Configuration 
for REV A Backpanel 


b d £ 5 1 n r t V Xx Zz bb dd ff jj 11 nn srr tt vv 
a c e h k m p s u Ww 4 aa ce ee hh kk mm pp ss uu 


Wl W2 W3 W4 WS W6 W7 W8 W9 W18 W1l W12 W13 W14 W15 


* * * * * * * * * * * * * * Configuration for 
* * * * * * * * * * * * * * REV -- Backpanel 


Wl W2 W3 W4 WS W6 W7 W8 W9 W18 W1l W12 W13 W14 


TR Arbitration UNIBUS Address 
Level Space Select 

USIC USIC USIC USIC 

TR TR TR TR USID USID 
Signal SEL SEL SEL SEL Signal Adapter Adapter 
Name A B Cc D Name 4) l 

Wire Wrap 
D@1R2 to Adapter # 

1 -- -- -- -- FQ@1Cl1 
2 I -- -- -- F@1D1 
3 -- I -- -- * FO@1E1 
4 ua I -- -- FO1F2 
5 -- -- I -- FG1H2 
6 I -- I == FG1I1 
7 -- I I -- FO1I2 Interrupt Level 
8 I I I -- FQ1M1 Selection 
9 == -- -- I FO1N1 Signal Name 
16 I -- -- I FO1P1 
ll -- I -- I FO1P2 
12 I I -= I F@1S2 
r3 -- -- I I FQ1T2 
14 I -- I I FQ1U1 
15 -- I I I FG1U2 


* Normal for first DW78@ 


NOILVYNDIANOS YAdAIN TANVdyOVA (VEN) O8ZMa 


SBI TO UNIBUS CONTROL ADDRESS TRANSLATION 


SBI COMMAND ADDRESS FORMAT 
0 31 28 27262524232221201918171615 fe) 


GARR FUNC 
ESS 
<3:0> | <3:0> -<ie> | phere he LONG WORD ADDRES 


UBA UNIBUS a ie ee eee 


ADDRESS DECODE. . 
UBA NUMBER ba 
UBAO ___. 0 O 
UBA1 0 1 
UNIBUS ee 
B 
CONTROL pee ee 
AND 
BYTE ADDRESS 
ENCODER 
UNIBUS 
CONTROL ADDRESS 
10 17 210 
UNIBUS ADDRESS BITS <17:02> ER 
C <1:0> UA <17: 
S10 00> 


TK-0049 
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UNIBUS TO SBI ADDRESS TRANSLATION 


NIBUS CONTROL ADDRESS 
17 Y 98 21 O 
MAP REG NUMBER BYTE WITHIN PAGE 


| A ne 


MAP 
REG 
NUMBER 

UNIBUS TO SBI 
ADDRESS 2 
TRANSLATION 3 

MAP 4 

5 

6 

e 

—sBI PAGE ADDRESS— }#— 
(PAGE FRAME NUMBER) : 
(21 BITS) 494 
495 


FUNC 


MASK 
ENCODE 


SBI COMMAND ADDRESS 


| MASK | FUNC SBI PAGE ADDRESS (PFN) LONG WORD ADD 


TK-0151 
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ADDRESSES AND VECTORS FOR UNIBUS DEVICES 


UNIBUS VAX-11/788 
Address Physical Address Vector 
UBA No. Device (Octal) (Hex) (Octal) 
8 CR1l 777168 2013FE7®@ 230 
DR11B/DR11W 7724186 2013F5688 124 
DMC11/DMR11 Float -— Float 
DZ11 Float -- Float 
KMC11 Float -— Float 
LP1ll @ 777514 2013FF4C 280 
LPll 1 764004 2013E864 1798 
LPll 2 764614 2013E86C 174 
LPll 3 764024 2013E814 278 
LPA11 778468 2013F139 Float 
RK711 777448 2013FF29 218 
RL211 774408 2013F900 169 
NOTE: Floating addresses and vectors are according to PDP-1ll 


convention. 
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FLOATING VECTORS AND FLOATING ADDRESSES 


Floating Vectors 
(Start at 398 and Proceed Upwards) 


Device Vector Size 
DCll 198 
DL11-A,-B 19* 
DP1l 19 
DM11-AA 10* 
DN11 4 
DM11-BB 4 
DR11-A 16 
DR11-C 198 
PA611 Reader 4 
PA611 Punch 4 
LPD11 

DT11 19* 
DX11 19* 
DL11C,D,E 1g* 
DJ11 19* 
DH11 19** 
GT48 19 
LPS1l 30* 
DQII1 19** 
KW11-W 19* 
DU11 19* 
DUP11 19* 
DV11-Data 19* 
DV11-Modem Control 4 
LK11-A 

DWUN 

DMC-11 

DZ11 

DWR7@ 

LPPll 

VMV21 

VMV31 

VTVOB1l 

KMC11 

RL11/RLV11*** 

RX@62 

TS11 

LPA11—-K 

IP1l1/IP300 

DMP11-AD 


The vector for the device of this type must always be on a 
(18) octal boundary. (No switch or jumper connection for 
vector bit 2.) 


The device can have either a M7838 or M7821 interrupt control 
module. However, it should always be on a (18) octal 
boundary. 


*** Only for second or later device. 
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FLOATING VECTORS AND FLOATING ADDRESSES (CONT) 


Address Physical Address 

Rank Device (Octal) (Hex) 

1 DJ11 768019 2013E008 
2 DH11 769826 2013E019 
3 DQ11 766930 2813E818 
4 DU11 760049 2013E9820 
5 DUP11 760650 2813E028 
6 LK11-A 768068 2013E939 
7 DMC11/DMR11 760978 2913E938 
8 DZ11 768182 2813E940 
9 DWR7 9 769119 2013E848 
19 LPP1ll 766120 2013E059 
11 VMV21 760138 2013E958 
12 VMV31 768146 2813E869 
13 KMC11 768159 2013E968 
14 RL11/RLV11** 769160 2013E979 
15 DMP1ll 768170 2013E078 


Floating Addresses 
(Default Address If Nothing Precedes it) 


* This address applies to the UBA at TR3. 


VAX-11/789* 


** Only for second or later device. 


NOTE: Floating register space begins at address 760919. One 
8-byte (18 octal) gap must be left for every device type with 
floating registers that is not present. In addition, an 8-byte 
gap must be left after the registers for each device type that is 
present. Register alignment requirements must be preserved. 
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UNIBUS CONFIGURATION 


DOO-15 (DATA) 


A00-17 (ADDRESS) 


CO-C1 (CONTROL) 


peoeees! 
ees 
sd 
od 
[ectowcinetom | +d 


TK-0085 
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8LC 


USI M8270 UMD M8272 UAI M8273 


; | UNIBUS D <15:00> 
REQ <7:4> Rea 1 susaeonen , nee BUS BRIN <7:4> (BUS OUT) 
| RevMasK _| MASK RCVR 
UNIBUS 
tons pipe BUS BR OUT <7.4> (BUS IN) 


SBI MASK <3:0> yevEs 
SBI TAG <2:0> 
SB1ID <4:0> 


$BI TR <15:00> REC 8 <31:00> 


SBI REQ <3:0> 

SBIUNJAM 

coe (EE 
SBIINTERLOCK 


SBI \/ 
FACE 
1B 


18 
RCV VAI RECV IB 


CONT STATUS | JAND 
REG REG 


UNIBUS A <17:00> 


BUS T <31:00> 


BUS AD <15:00> 


a TTL 
mete DOIBUS UNIBUS UNIBUS 
DP RAM ADDRESS BUS OUT 
SHIFTERS DECODE 
MSYN 
UNIBUS SSYN 
ARBITRATION BBSY 
AND BUS INTR IN (BUS OUT) 
MASTER BUS INTR OUT (BUS IN) 
CONTROL BUS NPR IN (BUS OUT) 
UNIBUS BUS SACK IN (BUS OUT) 
= INTERRUPT BUS BG OUT (BUS OUT) 
TRANSMIT CONTROL BUS 8G IN <7:4> (BUS IN 
LOGIC BUS SACK OUT (BUS IN) 
BUS NPG IN (BUS IN) 
BUS NPR OUT (BUS IN) 
COUNTER es a ee 
fuer BUS NPR 
SBI M9044 INSERTED 
FUNC | INTO 
MASK UNIBUS 
U BATT SEL IN BUS DCLO 
ENCODE oak | 
MICRO DMA 7 [L 
AP ADDRESS RANGE (GROUND) 
CONTROL OPERATION ——— a — 
UCB M8271 LOGIC DECODE UBA POWER FAIL UNIBUS ACLO 
Sel DEAS eM I LOGIC UNIBUS DCLO 


POWER SUPPY ACLO, DCLO: UNIBUS BUS INIT TK-0314 


INVHDVIG 19074 (SAN) 08ZMa 


6L¢ 


SB! UNIBUS 


INTERFACE WRITE INTERFACE 


CNEGR. DCR.—>| USI REGISTER STROBES 
SR,CR UAI REGISTER STROBES 

USI RIP LOCAL DMA TRANSFER 

READ ENEGH EDGR (READ IN PROGRESS) READ FROM A 
UNIBUS DEVICE 
WRITE BRSVR,DPR,MR SB ATTENTION 
READ CR, SR, BRSVR, LOGIC (UCB) 
MAP REGISTER STATE 


DPR, MR, FMER, FUBAR 
BDP STATE 
(UMD) 


READ UNIBUS UIP UNIBUS UNIBUS DATI 
(UNIBUS ie MASTER LOGIC 
WRITE UNIBUS IN PROGRESS) }-4 (UAI) UNIBUS DATO 
Brava) _| INTERRUPT UB ATTENTION DMA ATTENTION 
READ BRRVR rae LOGIC LOGIC LOGIC 
(UA!) (UAI) (UCB) 
INTERRUPT SUMMARY 
INTERRUPT SUMMARY-*| READ LOGIC 
READ (USI) 
PREFETCH 
ATTENTION 
READ DATA eae eee ai DATA PERDIRCVO) | 
RECEIVE READ DATA—e» FUNCTION —————— 
MICROSEQUENCER 


DECODE DIRECT READ DATA MICROSEQUENCER 
= pels Gl BRANCH LOGIC |) pecope Loaic 


WCF) (uce) 


MICROSEQUENCER 
(UCB) 


CONFIRMATION 
LOGIC 


SBI 
TRANSMIT 
LOGIC 


(UCB) 


ARBITRATION 
LOGIC 


OPA 
REGISTER 
BUS AD 
CONTROL 
BUS IB 
CONTROL 
MAP AND DATA 
PATH SELECTS 


TK-0305 


Van AHL 


NIHLIM SNOILONN4A TOULNOOD YOFVIN AO MOTS G3alsalTdinis 


AA 


Standard Modified 
Pin Signal Signal 


AAI INIT L 
AA2 +5 V 

ABI INTR L 
AB2 GROUND 
ACI DOO L 
AC2 GROUND 
ADI DO2 L 
AD2 DOI L 
AE1 DO04 L 
AE2 DO3 L 

AF 1 DO6 L 
AF2 DOS L 
AHI DO08 L 
AH2 DO7 L 
AJl DIOL 
AJ2 DO9 L 
AK1 D12L 
AK2 DIIL 
ALI DI4L 
AL2 DI3L 
AM1 PAL 
AM2 | DISL 
AN] GROUND 
AN2 | PBL 


| 


INIT L 
+5 .V 
INTR L 
TEST POINT 
DOO L 
GROUND 
DO2 L 
DOI L 
D04 L 
DO3 L 
D06 L 
DOS L 
DO08 L 
DO7 L 
DIOL 
DO9 L 
DI2L 
DIIL 
DI4L 
DI3 L 
PAL 
DISL 
P1* 
PBL 


*Pins used by parity control module. 


fe 
ARI 
AR2 
AS] 
AS2 
ATI 
AT2 
AU! 
AU2 
AVI 
AV2 
BA] 
BA2 
BBI 
BB2 
BC] 
BC2 
BD1 
BD2 
BE] 
BE2 
BF 1 
BF2 


Standard 
Signal 


GROUND 
BBSY L 
GROUND 
SACK L 
GROUND 
NPR L 
GROUND 
BR7L 
NPG H 
BR6 L 
BG7 H 
GROUND 
BG6 H 

+5 V 

BGS H 
GROUND 
BRS L 
GROUND 
GROUND 
BR4L 
GROUND 
BG4 H 
ACLO L 
DCLO L 


Modified 
Signal 


PO* 

BBSY L 

BAT BACKUP +15 V 
SACK L 

BAT BACKUP +15 V 
NPR L 

GROUND 

BR7 L 

+20V 

BR6 L 

+20 V 

+20 V 

SPARE 

+5V 

SPARE 

TEST POINT 

BRS L 

GROUND 

BAT BACKUP +5 V 
BR4 L 

INT SSYN* 

PAR: DET* 

ACLO L 

DCLO L 


Standard 
Signal 


Modified 


Signal 


AOI L 
A00 L 
A03 L 
A02 L 
AOS L 
A04 L 
A07 L 
A06 L 
A09 L 
A08 L 
Al1L 
AlOL 
A113 L 
Al2L 
AIS L 
Al4L 
Al7L 
Al6L 
GROUND 
CIL 
SSYN L 
COL 
MSYN L 
-5V 


SLNIINNSISSV Nid SNEINN G3ISIGOW GNV GYVGNVLS 


UNIBUS SIGNAL DESCRIPTIONS 


Signal Line | Description 


Data Transfer Group 


Address Lines 
[SA (17:00)] 


These lines are used by the master device to select the 
slave (actually a unique memory or device register ad- 
dress). SA (17:01) specifies a unique 16-bit word; SA00 
specifies a byte within the word. 


These lines transfer information between master and 
slave. 


Data Lines 

{[D (15:00)] 
Control (C1, CO) These signals are coded by the master device to control 
the slave in one of the four possible data transfer oper- 
ations specified below. Note that the transfer direction is 
always designated with respect to the master device. 


Cl CO 

0 0 Data In (DATI): a data word or byte transferred into 
the master from the slave. 

0 1 Data In Pause (DATIP): similar to DATI except that it 
is always followed by a DATO/B to the same location. 

1 0 Data Out (DATO): a data word is transferred out of the 


master to the slave. 


Data Out Byte (DATOB): identical to DATO except a 
byte is transferred instead of a full word. 

Parity A—B (PA, PB) These signals transfer Unibus parity information. PA is 
currently unused and not asserted. PB, when true, in- 
dicates a device parity error. 


Master MSYN is asserted by the master to indicate to the slave 
Synchronization that valid address and control information (and data on 
(MSYN) a DATO or DATOB) is present on the bus. 

Slave SSYN is asserted by the slave. On a DATO it indicates 
Synchronization that the slave has latched the write data. On a DATI/P 
(SSYN) it indicates that the slave has asserted read data on the 


Unibus. 
Interrupt (INTR) This signal is asserted by an interrupting device, after it 
becomes bus master, to inform the UBA that an inter- 
rupt is to be performed, and that the interrupt vector is 
present on the D lines. INTR is negated upon receipt of 
the assertion of SSYN by the UBA at the end of the 
transaction. INTR may be asserted only by a device that 
obtained bus mastership under the authority of a BG 
signal. 


Priority Arbitration 
Group 


Bus Request (BR7-BR4) These signals are used by peripheral devices to request 


control of the bus for an interrupt operation. 


Bus Grant (BG7-BG4) These signals form the CPU and UBA response to a bus 
request. Only one of the four will be asserted at any 


time. 
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UNIBUS SIGNAL DESCRIPTIONS (CONT) 


Signal Line | Description 


Priority Arbitration 
Group (Cont) 


This is a bus request from a device for a transfer not 
requiring CPU intervention (i.e., DMA). 


Nonprocessor Request 
(NPR) 


Nonprocessor Grant 
(NPG) 


This is the grant in response to an NPR. 


Selection Acknowledge 
(SACK) 


SACK is asserted by a bus-requesting device after hav- 
ing received a grant. Bus control passes to this device 
when the current bus master completes its operation. 


BBSY indicates that the data lines of the bus are in use. 
It is asserted by the Unibus master. 


Bus Busy (BBSY) 


Initialization Group 


Initialize (INIT) This signal is asserted by the terminator board (UBT) 
when DC LO is asserted on the Unibus, and it stays 
asserted for 10 ms following the negation of DC LO. 
AC Line Low (AC LO) This is an anticipatory signal that warns of an impend- 
ing power failure. AC LO initiates the power fail trap 
sequence and may also be issued in peripheral devices to 
terminate operations in preparation for power loss. 
DC Line Low (DC LO) This signal is available from each system power supply 
and remains clear as long as all dc voltages are within 
the specified limits. If an out-of-voltage condition oc- 
curs, DC LO is asserted. 
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DW780 MODULE UTILIZATION CHART 


TYPICAL 
CONFIGURATION 


TK-8357 
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MBA REGISTERS 


MBA Register Base Address 
as a Function of TR Number 


a 


Base 
TR Address SBI 
Num (Physical Address 
Base 19 Hex) (Hex) 

i Re re oe ee 
l 280820008 8GAG8BH 
2 208B4080B 89G1088 
3 208086800 8881880 
4 20888000 88B208H 
5 2GBGAGHS 89B280B 
6 2OBHCHBD 88830808 
7 2OBGEGOD 8903880 
8 20818008 8HB4088 
9 20012000 88B480O 
108 20814900 8885080 
ll 208016008 8805880 
12 20018600 8HB6000 
13 2GA1AGSS 8GB68HO 
14 2081COBB 8887080 
15 20G1E0OG 8887880 


MBA CONFIGURATION/STATUS REGISTER 


313029 2827 26 25 24/23 222120)19 


SBI PARITY ERROR 


WRITE DATA 
SEQUENCE ERROR 


UNEXPECTED READ 
DATA ERROR 


MULTIPLE 
TRANSMITTER 
ERROR 


2\11 08,07 


TT Tod [Tol lleeelleeleolloo[foep [fel fle 


OVER TEMPERATURE 
(NOT IMPLEMENTED) 


ADAPTOR POWER UP 
ADAPTOR POWER DOWN 


TRANSMITTER DURING FAULT 


MBA CONTROL REGISTER 
03020100 


31 
O000/0000/0000}/0000/0000/0000 oooo| | | | | os 


MAINTENANCE MODE 
INTERRUPT ENABLE 
ABORT 

INITIALIZE 


NOTE: ALL BITS ARE READ/WRITE EXCEPT INITIALIZE WHICH ALWAYS READS AS 0 


TK-0693 
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ADAPTOR CODE 


TK-0692 


MBA REGISTERS (CONT) 


MBA STATUS REGISTER 


313029 ,27 1918171615 _1312)11 10 0908,07 0605 04,03020100 
ERESOOCOCCEOMMNMCONMERREM RRR 
DATA TRANSFER PROGRAMMING 
BUSY ERROR 
NO RESPONSE NON EXISTENT 
CONFIRMATION DRIVE 
CORRECTED MASSBUS CONTROL 
READ DATA WRITE ERROR 


MASSBUS ATTENTION 


DATA TRANSFER COMPLETE 
DATA TRANSFER ABORT 
DATA TRANSFER LATE 
WRITE CHECK-UPPER ERROR 
WRITE CHECK-LOWER ERROR 
MISSED TRANSFER 
MASSBUS EXCEPTION 
MASSBUS DATA PARITY ERROR 
MAP PARITY ERROR 
INVALID MAP 
ERROR CONFIRMATION 
READ DATA SUBSTITUTE 
INTERFACE SEQUENCE TIMEOUT 
READ DATA TIMEOUT 

NOTE: WRITE 1 TO CLEAR BITS IN 


THIS REGISTER EXCEPT BITS 31 


AND 16, WHICH ARE READ ONLY. 
TK-0698 


MBA VIRTUAL ADDRESS REGISTER 


28 ,27 24 23 20,19 16,15 12,11 09,08 07 04,03 
voedoosspoosoon | | i) 1 |e 
MAP POINTER PHYSICAL PAGE BYTE 
ADDRESS 


TK-O696 
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MBA REGISTERS (CONT) 


MBA BYTE COUNT REGISTER 


31 24,23 16,15 08, 07 00 
a 


RF oY _—<oai~ww"'+] _-—————————_——" 


MASSBUS BYTE COUNTER SBI BYTE COUNTER 
(READ ONLY) (READ/WRITE) 
NOTE: DATA WRITTEN INTO THE 2's COMPLEMENT OF THE NUMBER 


SBI BYTE COUNTER IS COPIED OF BYTES TO BE TRANSFERRED 
INTO THE MASSBUS BYTE 


COUNTER. ee 


MBA DIAGNOSTIC REGISTER 


31 24,2322 21 16 15 12 08,07 00 
EGR A COE a eee A eae a ee ee 


INVERT MASSBUS MASSBUS 

DATA PARITY DRIVE 

INVERT MASSBUS SELECT 

CONTROL PARITY (READ ONLY) 
ebaeicaesie MASSBUS REGISTER SELECT 
COMMAND TO SBI 


SIME Sees SELECTED MDIB (READ ONLY) 


SIMULATE EBL (VALID DURING MAINTENANCE 
SIMULATE OCC MODE ONLY) 


SIMULATE ATTN 

MD! B SELECT 

MASSBUS FAIL (READ ONLY) 
MASSBUS RUN (READ ONLY) 


MASSBUS WCLK (READ ONLY) NOTE: BITS 21 AND 22 ARE READ/WRITE 


MASSBUS EXC (READ ONLY) FOR DIAGNOSTIC TEST PURPOSES 


ONLY 
MASSBUS CTOD (READ ONLY) 


TK-0694 
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MBA REGISTERS (CONT) 


MBA MAP REGISTER 


4,23 20 1615 08)07 00 


Oe 


VALID BIT PHYSICAL PAGE FRAME NUMBER 


TK-0715 


COMMAND/ADDRESS REGISTER (CAR) 


31 28 27 00 
FUNCT ADDRESS 1c 


*The CAR is read-only, and is only valid when DT BUSY is set. 
This register contains the value of bits 31 through 00 of the SB! 
during the command/address portion of the MBA‘s next data 
transfer. 
TK8349 
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18 


8c 


a c e h k m p 


Wl W2 W3 W4 WS W6 W7 


* * * * * * 
* * * * * * 
Wl W2 W3 W4 W5 W6 


TR Arbitration 


Level 

MBA MBA MBA 
Signal TR TR TR 
Name SEL SEL SEL 


1 
2 
3 
4 
5 a= 
6 
7 
8 
9 


Zz bb dd ff jj 11 nn rr tt vv 
y aa cece ee hh kk mm pp ss uu 


RH78@ Configuration 
for REV A Backpanel 


W1l W12 

* * * * Configuration 

* * * * for REV -- Backpanel 
W9 W18 W1l1 W12 


Interrupt Level 


Selection 
MBA MBA 
Signal Intr INTR 
Name Code Code 


Wire Wrap 
Bus SBI TRXX L 
from FO2F1 to 


F¢2C1 
F@2D1 
FO2E1 
FO2F2 
F@2H2 
FO2T1 
FO2T2 
F@2M1 
FO2N1] 
FO@2P1 
FO2P2 
F@2S2 W7 - W12 SPARES 
FQ2T2 

FG2U1 

F62U2 


* Normal for first RH78@ 


NOILVYNDIANOS YsadAN TANVdNOVE (VIN) O8ZHY 


MASSBUS DISK DRIVE REGISTER ADDRESS CALCULATION CHART 


1ST MBA BASE ADDRESS — 20010400 (TR8) 3RD MBA BASE ADDRESS — 20014400 (TR10) 
2ND MBA BASE ADDRESS — 20012400 (TR9) 4TH MBA BASE ADDRESS — 20016400 (TR11) 


DRIVE TYPE DRIVE NUMBER 
TE 
(TAPE) 0 


CSI 

DS 

ER1 

MR 

AS 

DA 

DT 

LA 

SN 

OFF 
DCA 
CCA 
ER2 
ER3 
ECCPOS 
ECCPAT 


REGISTER 
NUMBER 


HEX OCTAL 


®@eenmmMonwpwvaOnoauneawn=-Oo 


= 
n 


MBA BASE PHYSICAL ADDRESS TRANSLATION 


16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
—— 


Ne 
TR DS RS BYTE 

M = MAP REG SELECT 

I = SET IF EXTERNAL REGISTER 

DS = DRIVE SELECT # 

RS = REGISTER SELECT 

O = ZERO TK-8347 
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MASSBUS SIGNAL CABLE PIN ASSIGNMENTS 


Massbus Signal Cable Designations 
Massbus 
Cable A A | - MASS DO00 
B 2 + 
D 4 - 
F 6 + 
eee eee 
8 = 
K - MASS D04 
cS ie ae 
12 - 
5: BB beat 
14 + 
8 Rowen 
T = 
Vv 18 + 
X | 20 - 
oe 
Zz 22 + 
BB | 24 - 
DD | 26 + 
aa 
FF | 28 - 
ecu 
JJ | 30 = 
LL | 32 + 
iso eal Ea ead 
34 + 
qn 
RR | 36 - 
TT | 38 = 
| uuj39 [dS SPARE 
Pw je TT 


*Alternate pin designation schemes 


Cable 


Massbus 
Cable B 


Note: Massbus cables are to be installed per markings on the cable. 
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Massbus Signal Cable Designations 


n a) Q\w an Qo 


W WhWw Wik Wis Wi rnold Ph Ny Nine NIN —|— — ey ey 
CO AQHA Hh Wir —1O OfOo AA Nik Wir —1[O wOfo ~) & Win — on & Wit — 


Polarity 


Designation 


MASS D06 
MASS D07 
MASS D08 
MASS D09 
MASS D10 
MASS D11 
MASS C06 
MASS C07 
MASS C08 
MASS C09 
MASS C10 
MASS C11 
MASS EXC 
MASS RSO 
MASS EBL 
MASS RS1 
MASS RS2 
MASS INIT 
MASS SP1 


SPARE 
GND 


MASSBUS SIGNAL CABLE PIN ASSIGNMENTS (CONT) 


Massbus Signal Cable Designations 


Massbus 
Cable C A | - MASS D12 
B 2 + 
D 4 - 
F 6 + 
J 8 - 
K - MASS D16 
Pr ae 
N 12 - 
cet 
14 + 
T 16 - 
V 18 + 
X | 20 - 
Zz. V.22 + 
BB | 24 - 
_— 
DD | 26 + 
FF | 28 ba 
= 
Jj_| 30 7 
LL | 32 + 
NN | 34 + 
RR | 36 - 
TT | 38 - 
| UU} 39_ | HH | CMASS FAIL 


*Alternate pin designation schemes 


NO 
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RH780 MODULE UTILIZATION CHART 


6 5 4 3 2 1 


TYPICAL 
CONFIGURATION 


Voz 
voz 


ONNOS 
NNN OZ 
OnNNOS 
ONNoOS 


M-COUOS AZ2YPCrOW 
M-CUOUOS AZ2PCO 


TK-8356 
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SBI 


A 


MBA/SBI INTERFACE MBA INTERNAL REGISTERS | 


M8275 SLOT | INT BUS M8276 SLOT 2 


DRIVERS 
(TRISTATE) INTERNAL BUS (TRI-STATE) 


MSI 


INT BUS 
RECEIVERS 


CONTROL 
STORE 
(R/W,ID) 


INTERNAL 
MSI CONTROL/ 
STATUS 


REGISTERS 
TAG ADDRESS/ one oe ‘ai 
FU 
DECODE NCTION face cee. 
DRIVE SEL 
INT/EXT) 
MIR 


VIRTUAL 
ADDRESS 
REGISTER 


SBI MIR 
XCEIVER/ 


LATCH 


MSI 


L LYVd ‘NVYSVIGC 1901¢ (08ZHY) VEIN 


CMD/ADRS 


MUX SEL OUTPUT DATA MUX 
AND ENAB (8:1 TRISTATE) 
(RECEIVE) MDP MIR 


VALID ISR MSI 


INT BUS 
MUX 


INT BUS 
RECEIVERS 


INTERNAL BUS (TRI-STATE) 4) 


MSI MSI 


ew 


ISR DATA 
TK-0719 


vEC 


MASSBUS DATA PATHS 
M8277 SLOT 3 


INTERNAL BUS (TRI-STATE) 


INT BUS 
RECEIVERS 


MDP MASSBUS 
DATA IN 
BUFFER 


SILO MASSBUS 


DATA IN CONTROL 
BUFFER 


MCP 


WRITE 

CHECK 

COMPARE 
MDP 


MASSBUS 
MASSBUS DRIVE/REG 
OUTPUT SEL 
MUX (TRI-STATE) 


(4:1) op MCP 


OUTPUT DATA MUX MUX SEL 
(2:1 TRI-STATE) AND ENAB 
MDP MIR 


INTERNAL BUS (TRI-STATE) 


MASSBUS CONTROL PATHS 
M8278 SLOT 4 


INT BUS 
RECEIVERS 


MCP 


MASSBUS 

CONTROL 

PATH OUT 
MCP 


MASSBUS 
XCEIVERS 


(CONTROL 
es Ca 


MASSBUS 
CONTROL 


ENAB 
MCP 


(TRISTATE) 
MCP 


TK-0720 


@ LYVd INVYDVIG 49079 (08ZHY) VAIN 


GEC 


PORT CONFIGURATION REGISTER 2000X000 MPI 


31 27 23 19 15 Vi 07 02 00 
BEDBEEDO = 5 OO00G0 Otc boo Desc ooo: 
a 


SBI SBI SBI SBI PORT MA780 NEXUS 
PTY WRT INTLK MULT XMT IDENT (ALWAYS 
FLT SEQ SEQ XMT DUR IS 010000) 


FLT FLT FLT FLT 
SBI FAULT STATUS 


PORT INTERFACE CONTROL REGISTER 2000X004 MPI 


31 27 23 19 15 1 07 03 00 
RAM MRK 3.2 1 =0 


BDI RAM MRK INPUT | INHB MSTR 
PTY PAR REQ BDI RAM INTR 
FLTON | ERR PTY ARB EN 
OUTPUT INV 
(MPI) 

BDI IVDT —IVDT MARK OUTPUT PI 

PTY LOST ACK INLK BD! ERR 

FLTON ON NOT IP PTY INTR 

INPUT BDI REC INV EN 

(MPC) 


PORT a as STATUS REGISTER 2000X008 MPC 


ADM! SINGLE INHIBIT 
CMD STEP ADMI 
ABORT ARB 
MULT ADMI WRT H ARRH NOC/AON IVDT ARY INLK INVAL FORCE ERR 
XMTR = GRNT RDL VOL ADMI WHEN DATA INIT GRNT DIS ADMI INTRPT 
FLT PAR ERR ADMI ADMI REQSTD LOST IN ACPTD MULT EN 
B29 H B27 L IN PROG XMTR 


MPC FLT 


TK-3394 


SHSLSIDSY AYGOWAIN LYOdILININ O8ZVIN 


9EC 


PORT INVALIDATION CONTROL REGISTER 2000X00C MPC 


31 27 23 19 15 11 07 03 00 
26 ' 25° 24' 23' 22'21 20'19'18 17 16 Tr) 
STARTING ADDRESS <26:16> ARRAY SIZE 7 
a a ne ee | 
CACHED 


FORCED 
BIT 


CACHE DEVICE IDENT. 


ARRAY ERROR REGISTER 2000X010 MAT 


Sree ERROR ADDRESS ERROR SYNDRONE 


IVOT INH HI ERR 
MAP CRD ERR LOG 


PTY TAG RATE REQ 
ERR 


CONFIGURATION STATUS REGISTER 0 2000X014 MAT 


31 27 23 19 15 11 07 03 00 
PORT POWER 
fo ofo 0 0 0 0 0) 0 600 0 0 0 0 0 0 PORT OFF LINE PORT ERROR DOWN STATUS ea ee tee 
———— 


INIT ERROR 
STATUS 4K ARRAY 
CHIP 
ARRAY 
ERR 
CONFIGURATION STATUS REGISTER 1 2000X018 MPS 
31 27 23 19 15 1 07 03 00 
0 0 00 0 0 00 0 0 0 0 0 0 0 o ear rar ear rent | || | PRT 3. PRT2 PRT 1 PRTO 
en aE a ee any, 
INVALIDATION IVDT | FORCE PORT TYPE/PRESENCE 
ACK RECEIVED MAP MULT 
PRES 


MULT FORCE SLOW 
INLK INLK ARB 
ACPTD 


ARRAY NON-CONTIG. 


TK-3395 


(LNOD) SHALSIDSY AYOWSIN LYOdILINIW O8ZVIN 


Lec 


MAINTENANCE CONTROL REGISTER 2000X01C MAT 
31 27 23 19 


aUcT Por LTIPORT | ARRAY] FORCE 


NO. SLOW BYPASS 
ADMI 
ARB 
'VDT FORCE FORCE 
MAP ADMI ECC 
PTY GRNT 
INV PAR 
ERR 


INTERPORT INTERRUPT REQUEST REGISTER 2000X020 MPS 


31 27 23 19 15 11 07 03 00 
FROM PRT 3 FROM PRT 2 FROM PRT 1 FROM PRT O TOPRT3 TO PRT 2 TO PRT 1 TO PRTO 


TO TO TO TO TO TO TO TO TO TO TO TO TO TO TO -TO FROM | FROM | FROM | FROM | FROM | FROM | FROM | FROM 

PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT 2 PRT2 | PRTO 

3 2 1 0 3 2 1 0 3 2 1 +0 3 2 +1 + © FROM FROM FROM FROM FROM FROM FROM FROM 
PRT3 PRT 1 PRT1 PRT3  PRT1 PRT3  PRTI 


INTERPORT INTERRUPT ENABLE REGISTER 2000X024 MPS 


31 27 23 19 15 11 07 03 00 
TO PRT 3 TO PRT 2 TO PRT 1 TO PRTO FOR PRT 3 FOR PRT 2 FOR PRT 1 FOR PRT O 


FROM FROM FROM 

PRT 3 PRT 1 PRT 3 PRT 3 PRT 1 
FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM 
PRT 2 PRT O PRT 2 PRTO PRT 2 PRT O PRT 2 PRTO PRT 2 PRTO PRT 2 PRTO PRT2 PRT O PRT 2 PRTO 


TK3420 


(LNOD) SHS.LSIDSY AYOINSIN LYOdILININ O8ZVIN 


MA780 ARRAY ADDRESSES 


Array 


M8210 
256K 
512K 
768K 
1624K 
1280K 
1536K 
1792K 


2048K 


238 


Address 
) 

48000 
8800G 
COBBD 
188980 
1489096 
180990 


1CBBHB 


Range 


3FFFF 
7FFFF 
BFFFF 
FFFFF 
13FFFF 
L7FFFF 
1IBFFFF 


LFFFFF 


MA780C JUMPERS 


Wl W2 W3 W4 WS W6 W7 W8 W9 W168 W1l W12 W13 W14 W15 W16 W17 W18 W19 W298 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


SBI TR Level Jumpers 


Standard Port Interface Slots 3 and 4 Optional Port Interface Slots 1 and 2 


TR Wire Wrap Jumper Wire Wrap 


Level 


Jumper 


w19 


w4 W3 W2 Wl F@2H1 to 


F83H1 to 


1 - - Fg3Cl = = ~ - F92Cl1 
2 - - - I F93D1 * - - - I F@2D1 
3 = - I - FO3E1 - - I 7 FO2E1 * 
4 - - I I FO3F2 = - I I FO2F2 
5 = I - - FO3H2 - I - ~ FO92H2 
6 - I - I F@3I51 - I - I FO@2J1 
7 = I I - F9352 - I I = FO252 
8 7 I I I FO3M1 - I I I FQ2M1 
9 I - - = FQ3N1 I - - - FO@2N1 
16 I - - I FO3P1 I - - I FO@2P1 
11 I = I - F@3P2 I - I = FQ2P2 
12 I - I I F93S2 I - I I FG2S2 
13 I I - = FQ@3T2 I I - - FQ2T2 
14 I I = I F¢3U1 I I = I F9@2U1 
15 I I I - FO3U2 I I I - FQ2U2 


The memory that contains the ROM bootstrap must be at TR l. 


° MA78@(s) must have the next highest SBI priority, that is, lowest TR number. 
fe) MS780(s) have the next highest. 
° DW788(s) have the next highest. 
fe) RH78@(s) have the next highest. 


If a MS78@ contains the ROM bootstrap, it must be at TR 1. I£ MS78@ memories are on 
the system and are to be interleaved, the second MS789 must be at the next even TR 
number past the last MA78@ TR. 


Interrupt Level Jumpers 


Standard Port 
Slots 3 and 4 


Optional Port 
Slots 1 and 2 


Interport Interrupt 
Level 


Error Interrupt 
Level 


Jumper inserted. 
No jumper. 
Standard configuration. 
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MA780A JUMPERS 


Wl W2 W3 W4 WS W6 W7 W8 W9 W18 W1l W12 W13 W14 W15 W16 W17 W18 W19 W20 


Memory Starting Address Jumpers 
(Used Only on Power-Up) 


Port @ Port 1} Port 3 
SA23 SA22 SA23 SA22 SA23 SA22 


Multiport Number Jumpers 
(Number Visible on Control Panel) 


Signal Set Multiport l 


Set Multiport @ 


Jumper 


Wil W2 


Jumper inserted. 
No jumper. 
Standard configuration. 


240 


MA780 BACKPLANE DATA 


NOTES: 
1. 


PORT 3 
INTERFACE BACKPLANE 
(OPTIONAL) 


1 
2 


M8210 MAY 1.75 + 2M BYTE OPTIONAL 


M8210 MAY 1.5 > 1.75M BYTE OPTIONAL 


PORT 2 


3|M8210 MAY ‘1.25 + 1.5M BYTE OPTIONAL SAE APACE DACRALANE 
4|M8210 MAY 1.0 1.25M BYTE OPTIONAL (OPTIONAL) 
5]M8210 MAY 756+ 1000K BYTE OPTIONAL 7014103 BLANK MODULE 


M9040 SBI TERMINATOR 
M8258 MULTIPORT INTERFACE PORT 2 
M9045 PORT 2 BDI CONNECT FROM REAR 


M8210 MAY 0 256K BYTE 


M8212 MOT MEMORY DATA PATH 
MULTIPORT ARRAY TIMING 


7 
8 
9 
10 
11 
12 


PORT 1 
INTERFACE BLANKPLANE 


13 [e25@ MPC MULTIPORTPORTCONTROLPORTS OPTIONAL] | 1[ 7014103 BLANK MODULE 
14 2 M9040 SBI TERMINATOR 
15 3 M8258 MULTIPORT INTERFACE PORT 1 

4 


16 


M9045 PORT 1 BD! CONNECT FROM REAR 
17 
18 |wa045 PORT’ BDI CONNECTFROMREAR | 
PORTO 


INTERFACE BACKPLANE 
(SEE NOTE 3) 


INSERT BLANK MODULES 7014103 IN ALL FRONT 
SLOTS CORRESPONDING TO M9045 BDI CONNECTIONS. 


THE SBI TERMINATOR (M9040) IS REMOVED IF THE : 
SBI CONTINUES BEYOND THE PORT INTERFACE SEE NOTE eye 
BACKPLANE. 


EACH PORT INTERFACE BACKPLANE MOUNTS INTO 
A DIFFERENT CPU CABINET. 


IF ADDITIONAL MEMORY STORAGE IS TO BE ADDED 
TO THE MA780, IT MUST BE CONTIGUOUS WITH THE 
EXISTING MA780 MEMORY. FOR EXAMPLE: IFA 


256K BYTE BOARD (M8210) IS ADDED TO A 512K 


BYTE SYSTEM, THE NEW BOARD MUST BE LOCATED 
IN SLOT 6 AS THE 512 ~ 756K BYTE. IF THE MEMORY 


STORAGE BOARDS ARE MISCONFIGURED, A REO 


LED ILLUMINATES ON THE M8260 MODULE IN SLOT 
12. 


TK-8358 
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M8210 MEMORY ARRAY CARD MNEMONICS 


The following table shows the cross-correlation between the 
mnemonic when the card is used in the MS78@ main memory and the 
MA78@ multiport memory subsystem of the VAX-11/788 system. The 
M8210 array card, in addition to its identical memory storage 
function in both memories, is used (one card) as the invalidate 
map of the multiport memory. 


As Array Card in MA78@ As Invalidate Map in MA789@ 
As Array Card in MS786 Multiport Memory Multiport Memory 
Main Memory Pin Pin 
BUS ENAB ARRAY OUT H EL1 MATJ ARY OUT EN H EL1 MPSK INVAL OUT EN 


AJ1 BUS INVAL DAT P88 
AH2 BUS INVAL DAT P#@l 
AF1l BUS INVAL DAT P92 
AE1 BUS INVAL DAT P@3 
DL1 BUS INVAL DAT P@4 
EB1 BUS INVAL DAT P@5 
DP2 BUS INVAL DAT P96 
DR2 BUS INVAL DAT P87 
AN1 BUS INVAL DAT B&O 
AM1 BUS INVAL DAT B@1 
AL1 BUS INVAL DAT B@2 
AK1 BUS INVAL DAT B@3 
BA1l BUS INVAL DAT B@4 
AV2 BUS INVAL DAT B@5 
AU1 BUS INVAL DAT B@6 
AR1 BUS INVAL DAT B87 
BE1 BUS INVAL DAT Bg8 
BD1 BUS INVAL DAT B89 
BC] BUS INVAL DAT B1@ 
BB1 BUS INVAL DAT Bll 
BK] BUS INVAL DAT B12 
BJ1 BUS INVAL DAT B13 
BH2 BUS INVAL DAT B14 
BF1 BUS INVAL DAT B15 
BPl BUS INVAL DAT B16 
BN1 BUS INVAL DAT B17 
BM1 BUS INVAL DAT B18 
BL1 BUS INVAL DAT B19 
BV2 BUS INVAL DAT B28 
BU2 BUS INVAL DAT B21] 
BS1 BUS INVAL DAT B22 
DR1 BUS INVAL DAT B23 
CK2 BUS INVAL DAT B24 
CJ2 BUS INVAL DAT B25 
CM1 BUS INVAL DAT B26 
CK1 BUS INVAL DAT B27 
BH2 BUS INVAL DAT B28 
CF2 BUS INVAL DAT B29 
CE2 BUS INVAL DAT B38 
CD2 BUS INVAL DAT B31 
DV2 BUS INVAL DAT B32 
DU2 BUS INVAL DAT B33 
DT2 BUS INVAL DAT B34 
DS2 BUS INVAL DAT B35 
ED1 BUS INVAL DAT B36 
EE1 BUS INVAL DAT B37 
EF2 BUS INVAL DAT B38 
EH2 BUS INVAL DAT B39 
EJ2 BUS INVAL DAT B4@ 
EK2 BUS INVAL DAT B41 
EL2 BUS INVAL DAT B42 
EM2 BUS INVAL DAT B43 


BUS MOS DAT C@B 
BUS MOS DAT C@l 
BUS MOS DAT C@2 
BUS MOS DAT C@3 
BUS MOS DAT C@4 
BUS MOS DAT C@5 
BUS MOS DAT C@6 
BUS MOS DAT CQ@7 
BUS MOS DAT L@®d 
BUS MOS DAT L@1 
BUS MOS DAT L@2 
BUS MOS DAT L#3 
BUS MOS DAT L#@4 
BUS MOS DAT L@5 
BUS MOS DAT L66 
BUS MOS DAT LA#A7 
BUS MOS DAT L@8 
BUS MOS DAT L@9 
BUS MOS DAT L19 
BUS MOS DAT L1il 
BUS MOS DAT L12 
BUS MOS DAT L13 
BUS MOS DAT L14 
BUS MOS DAT L15 
BUS MOS DAT L16 
BUS MOS DAT L17 
BUS MOS DAT L18 
BUS MOS DAT L19 
BUS MOS DAT L298 
BUS MOS DAT L21 
BUS MOS DAT L22 
BUS MOS DAT L23 
BUS MOS DAT L24 
BUS MOS DAT L25 
BUS MOS DAT L26 
BUS MOS DAT L27 
BUS MOS DAT L28 
BUS MOS DAT L29 
BUS MOS DAT L3@ 
BUS MOS DAT L31 
BUS MOS DAT UGA 
BUS MOS DAT U@l 
BUS MOS DAT U62 
BUS MOS DAT U63 
BUS MOS DAT U@4 
BUS MOS DAT U@5 
BUS MOS DAT U#6 
BUS MOS DAT UA7 
BUS MOS DAT U#8 
BUS MOS DAT U69 
BUS MOS DAT U19 
BUS MOS DAT Ul1l 


fo oe pate ofc ots eMac ihe MecwseoMacwkecdcodte sMacthecgesibe spre ofhe oie nike oe osteo de cme seo mte oie omheo ge oike ore sms oka greokie cite oie ome > yeckes ire cgheomeckre sake >ikeomse cite hike rite ike >] 
Perro rrr rrr rrr rrr rrr errr rrr rer rrr P PrP rrr POP ere eae eee 
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M8210 MEMORY ARRAY CARD MNEMONICS (CONT) 


As Array Card in MA78@ As Invalidate Map in MA786 
As Array Card in MS78@ Multiport Memory Multiport Memory 
Main Memory Pin Pin 
BUS MOS DAT U12 H ER2 BUS INVAL DAT B44 L 
BUS MOS DAT U13 H ES2 BUS INVAL DAT B45 L 
BUS MOS DAT U14 H EP2 BUS INVAL DAT B46 L 
BUS MOS DAT U15 H EF1 BUS INVAL DAT B47 L 
BUS MOS DAT U16 H EV2 BUS INVAL DAT B48 L 
BUS MOS DAT U17 H EUl1 BUS INVAL DAT B49 L 
BUS MOS DAT U18& H EU2 BUS INVAL DAT B5@ L 
BUS MOS DAT U19 H ET2 BUS INVAL DAT B51 L 
BUS MOS DAT U28 H FJ2 BUS INVAL DAT B52 L 
BUS MOS DAT U21 H FH2 BUS INVAL DAT B53 L 
BUS MOS DAT U22 H FF2 BUS INVAL DAT B54 L 
BUS MOS DAT U23 H FE2 BUS INVAL DAT B55 L 
BUS MOS DAT U24 H FP2 BUS INVAL DAT B56 L 
BUS MOS DAT U25 H FP1 BUS INVAL DAT B57 L 
BUS MOS DAT U26 H FM2 BUS INVAL DAT B58 L 
BUS MOS DAT U27 H FL2 BUS INVAL DAT B59 L 
BUS MOS DAT U28 H FU2 BUS INVAL DAT B6@ L 
BUS MOS DAT U29 H FV2 BUS INVAL DAT B6él L 
BUS MOS DAT U38 H FT2 BUS INVAL DAT B62 L 
BUS MOS DAT U31 H FS2 BUS INVAL DAT B63 L 
BUS OUT SEL L CDl GND CD1 GND 
MAY CHIP 16K L FR1 BUS 16K CHIP L FRI BUS 16K CHIP L 
MAY CHIP 4K L FS1 BUS 4K CHIP L FS1 BUS 4K CHIP L 
MAY IN 15 L FB2 BUS PRES BIT @7 H FB2 INVAL MAP PRES L 
MCNB CAS L CJ1 MATJ ARY CAS L CJ1 MPSK INVAL CAS L 
MCNB INIT H DB1 MATR INIT H DB1 MATR INIT H 
MCNB MUX CNTRL H CLl MATJ ARY MUX CNTRL H CL1 MBSK INVAL MUX CNTRL L 
MCNB READ H DL2 MATJ ARY READ H DL2 MPSK INVAL READ H 
MCND ARY EXT H DA1 MATA ARY ADR 14 H DAl MATA ARY ADR 14 H 
MCND ARY ADR 61 H DB2 MATA ARY ADR @1 H DB2 MATA ARY ADR @1]1 H 
MCND ARY ADR @2 H CVv2 MATA ARY ADR @2 H Cv2 MATA ARY ADR @2 H 
MCND ARY ADR 63 H DJ2 MATA ARY ADR 63 H DJ2 MATA ARY ADR @3 H 
MCND ARY ADR @4 H DH2 MATA ARY ADR @4 H DH2 MATA ARY ADR @4 H 
MCND ARY ADR 65 H CT2 MATA ARY ADR @5 H CT2 MATA ARY ADR 95 H 
MCND ARY ADR 86 H DK2 MATA ARY ADR @6 H DK2 MATA ARY ADR 66 H 
MCND ARY ADR @7 H DF1 MATA ARY ADR 68 H DF1 MATA ARY ADR @8 H 
MCND ARY ADR @8 H DF2 MATA ARY ADR 69 H DF2 MATA ARY ADR 99 H 
MCND ARY ADR @9 H CR2 MATA ARY ADR 18 H CR2 MATA ARY ADR 16 H 
MCND ARY ADR 10 H CS2 MATA ARY ADR 1] H CS2 MATA ARY ADR 11 H 
MCND ARY ADR 11 H DD1 MATA ARY ADR 12 H DD1 MATA ARY ADR 12 H 
MCND ARY ADR 12 H DE1 MATA ARY ADR 13 H DE1 MATA ARY ADR 13 H 
MCND ARY ADR 13 H DM2 MATA ARY ADR 15 H DM2 MATA ARY ADR 15 H 
MCND ARY ADR 16 H CM2 MATA ARY ADR 16 H CM2 GND 
MCND ARY ADR 17 H CP2 MATA ARY ADR 17 H CP2 GND 
MCND ARY ADR 18 H CL2 MATA ARY ADR 18 H CL2 GND 
MCND ARY ADR 19 H CNl GND 
MCND ARY CS L Decl MATA ARY ADR 97 H DC1 MATA ARY ADR 67 H 
MCND RAS L CPl MATJ ARY RAS L CPl MPSK INVAL RAS L 
MCND REF CYC H DJ1 MATK REF CYC H DJ1 MPSK INVAL REF CYC H 
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M8212 DATA PATH/ECC CARD MNEMONICS 


The following table of signal mnemonics for the M8212 data 
path/ECC shows the cross-correlation between the mnemonic when the 
card is used in the MS78@ main memory and the MA789 multiport 
memory subsystem of the VAX-11/78@ system. The M8212 serves an 
identical function in both memories. 


As Used in MS789 As Used in MA78@ 

Main Memory Multiport Memory 

MCNA ARY RD EN H DU1 MATK ARY RD EN H 
MCNA CLR L EB1 MATJ CYC CLR L 
MCNA ECC EN G FUL MATJ ECC EN H 
MCNA RD DA] EN L ED2 MATK RD DAT EN L 
MCNA RD LO SEL L ECl1 MATK RD LO SEL L 
MCNA WR EN LO H EJ1 MATJ WR EN LO H 
MCNA WR EN UP H EF1 MATJ WR EN UP H 
MCNB ARY DAT CK H DM1 MATJ ARY DAT CK H 
MCNB CHK BIT DAT CK H DD2 MATJ CHK BIT DAT CK H 
MCNB CHK DAT CK H DD2 MATJ CHK BIT DAT CK H 
MCNB INIT H DB2 MATR INIT H 

MCNB MSK CLR L DF2 MATJ MSK CLR L 
MCNB RD EN H EL1 MATJ RD EN H 

MCNB READ H DJ1 MATJ GEN ECC L 
MCNB TAG CLK L DF1 MATJ TAG CLK L 
MCNB UNCOR ERR CLK L DE2 MATJ UNCORR ERR CLK L 
MCNB XMT DAT CK H EAlL MATJ XMT DAT CK H 
MCNE CRD INH L EM1 MATF CRD INH L 
MCNE DIAG EN L FS1 MATE DIAG EN L 
MCNL FRC CHK O H FR1 MATD FRC CHK O H 
MCNL FRC CHK 1 H FPl1 MATD FRC CHK 1] H 
MCNL FRC CHK 2 H FN1 MATD FRC CHK 2 H 
MCNL FRC CHK 3 H FM1 MATD FRC CHK 3 H 
MCNL FRC CHK 4 H FL1 MATD FRC CHK 4 H 
MCNL FRC CHK 5 H FK2 MATD FRC CHK 5 H 
MCNL FRC CHK 6 H FK1 MATD FRC CHK 6 H 
MCNL FRC CHK 7 H FJ1 MATR FRC CHK 7 H 
MDTC SYN 2 H FD1 MDTA SYN 2 H 

MDTE FULL WR EN H DJ2 

MSBH ADR O BUS L CM1 MATH ADR ON BUS L 
MSBH DAT O BUS L CL1 MATH DAT ON BUS L 
MSBJ FL EXT H DR1 BUS ADMI EXT H 
MSBJ FL WR H DP1 BUS ADMI B29 H 
BUS CMD ARY H DS1 SUB ADMI B29 H 
BUS FL INF @@8 H AA1L BUS ADMI BOO H 
BUS FL INF @1 H AB2 BUS ADMI B@l H 
BUS FL INF @2 H AD2 BUS ADMI B@2 H 
BUS FL INF 63 H AE2 BUS ADMI B@3 H 
BUS FL INF @4 H AF2 BUS ADMI B@4 H 
BUS FL INF 45 H AJ2 BUS ADMI B@5 H 
BUS FL INF @6 H AK2 BUS ADMI B@6 H 
BUS FL INF @7 H AL2 BUS ADMI B@7 H 
BUS FL INF @8 H AM2 BUS ADMI B@8 H 
BUS FL INF @9 H AR2 BUS ADMI B@#@9 H 
BUS FL INF 16H AV2 BUS ADMI B1@ H 
BUS FL INF 11 H BAl1 BUS ADMI Bll H 
BUS FL INF 12 H BB2 BUS ADMI Bl2 H 
BUS FL INF 13 H BD2 BUS ADMI B13 H 
BUS FL INF 14 H BE2 BUS ADMI B14 H 
BUS FL INF 15 H BK2 BUS ADMI B15 H 


M8212 DATA PATH/ECC CARD MNEMONICS (CONT) 


As Used in MS78@ 
Main Memory 


BUS 
BUS 
BUS 


FL 


INF 
INF 
INF 
INF 
INF 
INF 
INF 


MSK 


X PAR 1 H 


jo nire one odte biccmnesirecdhs sBccwseritesirecmessne rate oie) 


As Used in MA78@ 
Multiport Memory 


BM2 
BP2 
BR2 
BS1 
BV2 
CAl 
CB2 
CE2 
CF2 
CH2 
CJ2 
CK2 
CL2 
CM2 
CR1 
CR2 
DM2 
DL1 
DK2 
DL2 
DK1 


245 


BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 
BUS 


ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 
ADMI 


B16 
B17 
B18 
B19 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
B39 
B31 
MSK 
MSK 
MSK 
MSK 
Pl H 


WNHrRAMUMAIAEAEUMAAaRAaTee Se 


amr st 


9”C 


SBI TO CPUA 


M8258 
MULTIPORT 
INTERFACE 


MODULE (MPI) 
(RESIDES IN CPU 
A CABINET) 


SBt TO CPU B 


M8258 
MULTIPORT 
INTERFACE 


MODULE (MPI) 
(RESIDES IN CPU 
B CABINET) 


BIDIRECTIONAL INTERCONNECT (BD!) 


COMMAND/ADDRESS, MASK, 
ID, AND PARITY) 


MULTIPORT 


CONTROLLER 
MODULE (MPC) 


M8259 
MULTIPORT 


CONTROLLER 
MODULE (MPC) 


SBI TO CPU C 


M8258 
MULTIPORT 
INTERFACE 


MODULE (MPI) 
(RESIDES IN CPU 
C CABINET) 


il 13 COMMAND AND STATUS LINES 15 FEET OF CABLE 
SEPARATES THESE 
ma 15 COMMAND AND STATUS LINES MODULES 
7 | 47-43 BIDIRECTIONAL LINES (FOR 


M8259 
MULTIPORT 
CONTROLLER 
MODULE (MPC) 


SBI TO CPU D 


M8258 
MULTIPORT 
INTERFACE 


MODULE (MPI) 
(RESIDES iN CPU 
D CABINET) 


ADDRESS/DATA 


/MASK INTERCONNECT 


4 INFORMATION LINES 
25 COMMAND LINES 


MEMORY ARRAY 
INTERCONNECT (MAI) 
19 ADDRESS LINES 

72 DATA LINES 
9 CONTROL LINES 


8 PRESENCE BIT LINES 
(1 PER BOARD) 


MEMORY CONTROL SECTION 


—o_aua 


DATA PATH TIMING 


M8260 


M8212 M8210 
DATA PATH/ECC ME Ey TIMING MULTIPORT INVALIDATE 
MODULE pe Rll sl SYNCHRONIZER MAP 

(MDT) TIMING INPUTS (OPTIONAL) 


MODULE (MAT) 


A ECC DIAGNOSTIC | 


ALL MODULES EXCEPT M8258 MULTIPORT INTERFACE MODULES 

(IN CPU CABINET) PLUG INTO MULTIPORT CONTROLLER BACKPLANE. 

2. EACH M8210 ARRAY CARD STORES 32,768 72 BIT WORDS (256 K BYTES). 

3. MULTIPORT CONTROLLER CAN ACCOMMODATE UP T ) 8 M8210 MEMORY 
ARRAY CARDS, PROVIDING A TOTAL MAXIMUM STORAGE CAPACITY OF 
2 MEGABYTES. 


Sit_J CONTROL 


TK-1647 


NWVYSVIC 190718 AXYOWSAW LYOdILTINW O8ZVI 


Le 


MARK CONTROL 
eee AND TIMEOUT 
LOGIC 


BUS SBI TAG<2:0> BUS BDI TAG<1:0> 


BUS SBI REQ<7:4> INTERRUPT MPIB,N.M,P,R BDI CONTROL INFO 
DRIVERS 


LOGIC 
MPIJ,K 


BUS SBI FAULT BD) CONTROL INFO 
ee el — 
PARITY BUS BDI P<1:0> 
t Svea 555 
SBI MPCB,C,0.M,N,P,T 
BUS SB! CONF<1:0> CONFIRMATION 


LOGIC 


RAM ADDRESS 
AND 
CONTROL LOGIC 


BUS SBI (T, PD, PD) CLKS BUFFERED ECL CLKS 


MPIA,E,F,H,K,L,R,S 


| BUS SBI<31:00> pene BUS BDI B<31:00> | 
BUS SBI DEAD 


DEAD 


BUS SBI UNJAM |_| PWRFAILAND 


UNJAM LOGIC 


MP1B,H,M INVALIDATE 


LOGIC 


. SB! 
BUS SBI TR<15:00> ARBITRATION 


eases, = 
BUS SBI 1D<4:0> ID LOGIC BUS BDI 1D<4:0> 


MP1B,F,L,M,N,P,U 


BUS SBI M<3:0> MASK LOGIC BUS BDI MSK<3:0> 


TK-1649 


NVYSVIG 1D0T1E 


(8GZ8IN) JINGOW ADVAYSLNI AYOWAW LYOdILININ O8ZVIN 


87C 


TAG LOGIC 


MPCB,L,P 


BD! TO MPC AND ADMI 
DATA PATH LOGIC 


MPCA,B,D,E,J 


ADMI AND MPC TO BD! 
DATA PATH LOGIC 


MPCA,F,H,J,K,R,T 


COMMAND COMMAND 
BUFFER BUFFER 
BDI ADMI 
CONTROL CONTROL 


MPCE,L 
INTERLOCK 


ADDRESS 
AND 

FUNCTION 
DECODE 


MPCC,L,M 


MASK AND PARITY 
LOGIC 


MPCB,F,H,P,R WRITE 
DATA 
EXPECTED 


1D LOGIC 
ADMI ADMI 


MPCB,E LATCH COMMAND 
CONTROL SYNC 


MPCK,P 


CONTROL 


MPCM,R 


TK-1648 


NVYESVIG HOOT" 


(6SZ8IN) SINGOW YSATIOYLNOOD AYOWSIN LYOdILININ O8ZVIN 


6vc 


READ SEL, 
CYCLE RD DATA EN READ DATA RETURN FLAGS 
TYPE # P 2 START 10 CYCLE 


AODR ON BUS 


COMMAND TRANS 
SIGNALS | ADMI TRANSFER ADMI TRANSFER |”___DATA ON BUS] END OF 
<—e| DECODE TIMING OTINING 
(MATH) (MATH) START ARRAY CYCLE, [FRONTEND] ERROR IN XFER 10 DATA READY INITIATE 
POR. OUT EN RD DATA RETURN ENDOF READ || ARRAY CYCLE TYPE (MATR) ECC CHECK CLOCK —») READ DATA 
ADM! HOLD NEXT DATA REQUEST MAT J,K LOGIC 
REFRESH GRANT ala TO WRITE ENABLE aca (MATK) 


PROCESS ADMI TRANSFER 10 READ 
REQ “4 | ADMI ARRAY CAS 
ARBITER | MEMORY TIMING BUSY DATA ENABLE READ 
ARRAY MUX CNTRL FULL WRITE DATA 
ADMI ENABLE ARBITER MEMORY TIMING BUSY EXPECTED 


GRANT REFRESH REQUEST PORT POWER SEC LINE REFRESH GRANT 1! 
STATUS 
Soman MAP TIMING BUSY 4 REFRESH CORRECTION 
CONFIG. PORT ERROR TiminG END OF TIMING REWRITE CORRECT 
ERROR REGO CONFIG. ERR 
CHECK ERROR UUAEER BITSO-15 | MAT D.E,F) COMMAND ECC ENABLE 
(MATH) INITSTATUS | SIGNALS TAG CLOCK 
WRITE ABORT READ ARRAY UNCORRECTABLE 
PARITY ERROR BUFFERED Erecrintae Bits | TIMING ECC CHECK CLOCK ERROR CLOCK 
ADDR ON BUS ADMI BA MAINT ECC BYPASS (MATJ) COMMAND FULL WRITE 
CONTROL 
BUFFERED VO COMMAND REGISTERS FORCE ECC ERROR ARRAY OUT ENABLE SIGNALS READ ERROR 
ADMI 1/0 ADDR SELEG (MAT D,E,F) ARRAY ACCESS CHECK BIT DATA CLK 
ISABLE ARRAY 
re ar PARITY INVERT RRAY DATA CLK REWRITE CORRECT WRITE ARRAY 
ADDRESS XMITDATACLK = DATACLOCK TIMING END OF WRITE 
BITS LATCH ERROR ADR INIT | (MATS) 
5 ADDR ON BUS ADDRESS BIT 0 
PARITY Ieee INVAL MAP GENERATE 


ECC ENABLE 
WRITE ENABLE LO 
WRITE ENABLE UP 


PARITY ERROR 


ARRAY 
K 22ers] ecister [> CRD INHIBIT 
ERROR 


20 BIT ADDRESS 


OOD 


GENERATOR 


ARRAY BOARD 
& BANK 4 


SEL — 4 BITS 


BOARD SEL 


07-2 (MATA) 
BUFFER 
BANK SEL 


ADDRESS 
REGISTER 


BUFFERED (MATD,E,F) 19 BITS ARRAY READ 
BITS 0 —31 pli BST] ERROR SYNDROME ‘ani ay fe 
10 DATA BITS 0~ 18 MOS CHIP ADDRESS 1-14 (MATB.R) 
MASK 0, 1 BITS 27, 29, 31 ARRAY ADDR REFRESH 
‘OLnBAT REN COMMAND]}_» COMMAND ARRAY & 
REGISTER }-» COMMAND WRITE 1714 REFRESH INIT 
(MATC) BUFFERED 3 BITS COMMAND EXT. REQUEST ADDRESS 
32 BIT ADM! (32) REFRESH GENERATION 
BUEEER GRANT & 
i eer ? “588 
MAT +5V BAT 
4 BIT (MATC) |oarity ARRAY SIZE ARRAY PRESENCE 
PARITY|ERROR —4K/16K Bits INIT STATUS 


CHECK ) 
CONFIG ERROR 
DETECTION INIT IN PROGRESS 


NON CONTIG (MATB) 4K/16K LINES 


LATCH 
(MATC) 
2BIT 
EVEN PARITY 0,1 2 LATCH eal 


(MATC) 


TK-4176 


INVYSVIC AOOT1d (09Z8IN) JTNGOW 


TOYULNOD GNV ONIWIL AVEYYV AYOWSIN LYOdIL INN O8ZVIN 


OGZ 


MAT MPC MAP MPC MAT MAT — MAP MAT MAT 
ADR ON BUS map | MAP | PORT | MAPGO MAP 
DAT ON BUS crc | pres] TYPE | INIT TG acres aap 
RDDATTOADM! =| cupT REFRESH | BSY 
RL | MAP MAP PTY DISABLE 

REG WRITE CLK CMD ABORT Re il ory 

MAP ACC EN SEA EGE 

OUT EN 


BUS ADMI<B31,829,B27] ADDRESS/ ADDRESS/ |MAP ACCESS EN INVALIDATE MAP 
B20,B18,817,B16,810: | FUNCTION FUNCTION TIMING & CONTROL 
800> 101,100 LATCH DECODE 


MPSL,M MPSJ MPSF,H,K 
748734 
m 
a 


BUS INVAL DAT<B63:B00,P07:PO00> 


BUS INVAL DAT <B63:800,P07:P00> 


INVALIDATE MAP DATA PATH 


MPSA,B,C,0,E 


: 


BUS RECV ADM! <831:B00> 


INTERPORT INTERRUPT ENABLE REGISTER 
MPSS,T 


REQUEST 
GRANT 
ACCEPT 


INTERLOCK ARBITER 
MPSR,V,W.X 


BUS RECV ADMI <815:B12> 


MPC MPC MPC MPC IVOT ACK 4 


PORT TYPE MAP PRESENT 
GRANT ACCEPTED 


TK-3396 


SEND IVDT 8 ape 
BACKUP MODE 
ADMI RETURN DATA EN LOGIC INIT DCLO/POWER 
TRANSMIT ADDR<A09:A00> SOLO INIT BACKUP 
BUFFER Pas EN ROM DATA MPS DATA BUS DETECTION 
LATCH BIT<7:0> 
BUS ADMI<B32:B00>| psi. BUS RECV ADMI<831:800> (TRI-STATE) BUS RECV ADMI<B31:B00> SeCuETY AIT 
READ DATA 
MULTIPLEXER | 9 MAT,MPC 
BUS RECV ADMI MPSP,R 16 MAT 
MI PI : 
see BUS RECV ADMI<B31:B00 <831:B00> : 
4:1 MUX 
BOOTSTRAP 
ROM (16 BITS) 
1K X32 
READ SELECT 0 74LS253 
EN WRITE DATA MPSN EN READ DATA 74LS240 
DATA ON BUS 
BUS ADMI<B32:B00> : CLK REQST REG 
BUS RECV ADMI<B31:B00> cle ENA RES 
INTERPORT INTERRUPT REQUEST REGISTER] |!NTERRUPT 


MPC 
4 
i UNJAM 


MPC 


Le STATUS INLK GRANT ERR 4 
REGISTER 1 MPC 
MPSH,R 


MPC 


WVYOVIG 1001¢ 


(LOZSIN) JINGOIW YAZINOYHONAS AYOWSIN LYOdILININ O8ZVIN 


LGc 


8 
pode |Le Ihe Jie ILS J LS JL 8 pimroarac 
64 4 
BUS INVAL DAT<B863:B00> L ‘ 748373 


MAP DATA LATCH 


MPSA 8:64 BIT DEMUX 


MAP DATA BUFFER 
MPSE 


8 
MAP INIT H BUS RECV ADMI<B07:800> H 


BIT MUX 
MPSD 


8 LATCHED BIT<7:0>H 
(TO READ DATA MUX) 


8 SEND IVDT H 
(TO PORT CONTROLLERS) 


MAP PRESENT H 
CORRECT 


MAP INIT L O 
MAP PTY DISABLE L O 


8 


BUS INVAL DAT<P07:P00> L RECV PTY BITH 


(TO READ DATA MUX) 


MAP PTY ERR L 
(TO TIMING & CONTROL BOARD) 


MAP PRESENT H > 
@ 
REFRESH CYCLE H Q 
U MPSC 
RECV ADDR A27 H 


MPSC 


TK-3390 


NVYSVIG AD071E 


HLVd VLVG dVIN ALVOIIVANI AYOIWSAIN LYOdILINIW O8ZVIN 


CGC 


PRTO INLK REQ 


PRT1 INLK REQ 


PRT2 INLK REQ 


PRT3 INLK REQ 


SECOND 
LATCH 


P3 PENDING 


ARB INPUT CLK2 
LAST GNT B1 


TIE-BREAKER 
ROM 


PRTO ACPT INLK 
PRT1 ACPT INLK 
PRT2 ACPT INLK 
PRT3 ACPT INLK 


PENDING 


READ/WRITE 
POINTERS 


PENDING STATUS 


LAST GRANT 


MPSW 


OUTPUT 
TIMING 
CHAIN 


PRTO INLK GNT 


PRT1 INLK GNT 


PRT2 INLK GNT 


PRT3 INLK GNT 


TK-3399 


NVASVIG HOO1"E 


YALIGdV HOOTHALNI AGOWSIN LYOdILINW O8ZVIN 


SC 


BUS ADM! 
B (31:00) 


BUS ADMI B (31:00); BUS ADM} MASK (03:00) 


8 SYNDROMES TO CONFIGURATION REG ‘C’ (M8213) 


TRANSMIT 
LOGIC CORRECTION 


LOGIC 


8 MASK CONTROL 64 CORRECTION FLAGS 


SIGNALS MDTD,F 


64 CORRECTED 
DATA BITS 


BUS MOS DATA UPPER 
WORD<31:00> 


BUS MOS DATA XX 
UPPER<31:00> 
LOWER<31:00> 


64 DATA BITS 


MDTA,B,C 


SIGNALS 


64 ARRAY 


LATCH 


MDTH,R 


8 DIAGNOSTIC CHECK BITS 


8 CHECK BITS 
FROM MOS ARRAY 


MEMORY ARRAY INTERCONNECT 


SYNDROME 


2 TAG LINES iia 
MASK 
ERROR 
CONTROL DATA FLAGS 


UPPER/LOWER 
WORD PARITY 


CHECK 


MDTC 


BUS MOS DATA DATA Lines] REC CHECK BITS 

LOWER WORD MOS TO MOS 

<31:00> fe ARRAY 
GaaR 8 CHECK BITS 


PARITY 
TO 
M8214 


8 CHECK BITS TO MOS ARRAY 


TK 3448 


NVYSOVIG HOOT" 


(CLZ8SIN) JINGOW 993/HLVWd VLVG AYOWSIN LYOdILININ OSZVIN 


DR780 REGISTERS 


DCR ADDRESS REGISTER 


3130 29282726 25 242322 212019181716 13121110 09 08 


eI eTe| |B] Te| ole] ete als] ae [ola ee | sae Aaa 


PAGE SELECT 


TK-4608 


DCR READ REGISTER 
DUP 
DcB* | ocB* 


313029 28 27 26 25 24 2322 212019 1817 16 15 141312 1110 090807 06 050403020100 


20018000 


ID2 TO STATUS 


WSQ MXT EXT PWR PKT DCR RDS DI STALL 
FLT FLT ABT UP INT HLT IDI TO STATUS 
BIT FUNCTION BIT FUNCTION 
31. PARITY FAULT 19 PACKET INTERRUPT 
30 WRITE SEQUENCE FAULT 18 ABORT 
29 UNEXPECTED READ DATA 17 HALT 
28 UNUSED 16 CORRECTED READ DATA 
27) MULTIPLE TRANSMITTER FAULT 15 READ DATA SUBSTITUTE 
26 TRANSMITTER DURING FAULT 14 COMMAND/ADDRESS TIME OUT 1D1 
25 UNUSED 13 READ DATA EXPECTED TIME OUT ID1 
24 EXTERNAL ABORT 12 RECIEVED ERROR CONFIRMATION ID1 
23 POWER DOWN 11 DATA INTERCONNECT STALL 
22 POWER UP 10 COMMAND/ADDRESS TIME OUT 1D2 
21 UNUSED 9 READ DATA EXPECTED TIME OUT ID2 
20 INTERRUPT ENABLE 8 RECIEVED ERROR CONFIRMATION ID2 


70 30 (1g) ADAPTER TYPE CODE 
*DCB = CONTROL CODE 
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DR780 REGISTERS (CONT) 


DCR WRITE REGISTER 


31 1514 121110 0807 00 
ee 
CONTROL 
FIELDB CONTROL 
FIELDA 
14 13 12 10 9 8 
0 0 O NOOPERATION 0 O O NOOPERATION 
0 0 1. CLEAR CORRECTED READ DATA 0 O OO CLEAR POWER UP 
0 1 O  SETEXTERNAL ABORT 0 1 O CLEAR POWER DOWN 
0 1 1. CLEAR PACKET INTERRUPT 0 1 1  NOOPERATION 
1 0 O RESET 1 0 O CLEAR ABORT INTERRUPT AND READ 
1 0 1. SET OUT OF SEQUENCE TEST DATA SUBSTITUTE 
1 1 O CLEAR OUT OF SEQUENCE TEST 1 0 1. CLEAR INTERRUPT ENABLE 
1 1. 1. NOOPERATION 1 1  O SETINTERRUPT ENABLE 
1.14 1 CLEAR HALT 
TK-4617 
DR780 UTILITY REGISTER 
3130 29 28 2726 25 24 121110 0807 00 


FPC wcs DATA RATE 
VAL FF THRU FC ARE NOT VALID 


DI WCS FRC 
PE PE DI 
PE 


TK-4607 
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DR780 TR ARBITRATION JUMPER AND WIREWRAP SELECTION 


TR TR TR TR Wirewrap 

Signal SELD SELC SELB SELA FO2L2 
Name L L L L To 

TR No. W4 W3 W2 W1 

1 -- -- -- -- FQ2Cl 
2 -- -- -- vi F@2D1 
3 -— —— I -- FQ2E1 
4 -- -- I I FQO2F2 
5 -- I -- -- FQ2H2 
6 -- I -- Ad FQ@2J1 
7 -- I I -- FQ@2J2 
8 -- I I I F@2M1 
9 I -- -- -- F@2N1 
16 I -- -- I F@2P1 
11 I -- I -- FQ2P2 
12 I -- I I FO2S2 
13 I I -- -- FQ2T2 
14 I I -- I FQ2U1 
15 I I I -- FQ2U2 
16 I I I I -— 


TR Level Jumper - TR arbitration level jumpers for the first DR78@ 
are W4 and W3, for a TR number of 13. TR arbitration level 


jumpers for the second DR78@ are W4, W3, and Wl, for a TR number 
of 14. 


TR Wirewrap - Wirewrap BUS SBI TRXX L for the first DR78@ from 
FQ2L2 to FO2T2. Wirewrap BUS SBI TRXX L for the second DR789 from 
F@2L2 to FO2U1. 


DI Clock Jumper Select - If the DR78@ is to be the clock source 
for the DI, then jumper W8 on the backpanel should be installed 
anywhere from W9 through W12 (these jumpers not used by the 
DR78@) . If the customer's device is to be the source of the DDI 
clock, then install the jumper on W8. 


MSEL Jumper Select - Install the jumper at W7 if the DR78@ is not 
going to perform DDI arbitration, or be its master. If the DR78@ 
is to be the master device, the jumper should be installed on any 
pins from W9 through W12. 
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DR780 BACKPLANE 


J16 


A 
J1 J7 
Ww 
) C| 
J2 J8 
J3 JQ 
B @ 

J4 J10 
J5 J11 
® C) 

J6 J12 


J15 14 J13 Se 
BENE ep GND 


+5V 
* PIN 1 
(REAR VIEW) 


257 


TK-5157 


DR780 BACKPLANE (CONT) 


(VIEW FROM SIDE 2) 


TK-8348 
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DR780 BLOCK DIAGRAMS 


SBI CONTROL (DSC) M8296 


PARITY CHK, GEN; 


MASK CHK, 
GEN; 
FUNCTION 


DCR WRITE 
DECODE 


748138 
DSCH 


SBI 
XCVR XMIT 


8646 
DSCA pec 


32 


SBUS REC 
745873 
DSCT 


32 


TK-8352 
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DR780 BLOCK DIAGRAMS (CONT) 


CONTROL BOARD (DCB) M8297 


BYTE COUNT 
LOOK AHEAD 
REG 


SBI ADRS 
LOOK AHEAD 


74LS377 
74LS169 
DCBC 


32 


S BUS DRIVERS 
748241 
DCBF,H 


TK-8353 
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DR780 BLOCK DIAGRAMS (CONT) 


MICROPROCESSOR (DUP) M8298 


CONTROL INTERCONNECT 


DUPC 
748241 


FLAG 0, 1 
STATE REG 
DUPU 


8-2301A 
DATA 
PATH 
DUPS,T 


BUS D<29:02> +2 


LOCAL 
STORE 
8-93422 

256 X 32 
DUPD 


uWORD REG [DUPM 
WCS PARITY |DUP L 


WCS RAM 
BUS WCS D<39:00> | 1K X40 


DUPE 


745373 


S BUS RCVRS 
748374 


DUPA 


261 


INTERCONNECT 


LITERAL <15:00> 


LS<31:00> 


748241 


DUPB 


TK-8354 


DR780 BLOCK DIAGRAMS (CONT) 


SILO MODULE (DSM) M8299 


DATA INTERCONNECT 
8 32 
DSMP,R,S,T e 2907 e 
XMIT REG | RCVR LATCH 


TS 


74LS161 
DSMC 


BANK | BANK 
85S68 | 85S68 


DSME | DSMF 


SILO CTRL 
DSML,M,N 
BYTE ROTATORS 


25810 BYTE 
ROTATORS 
25S10 DSMB 


TS 


32 

S BUS RCVRS 
S BUS 74S374 
MASK DSMA 


DRIVER 
4 


32 


TK8355 
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Ci780 REGISTERS 


3130 29 28 2726 25 24 232221 20 19 18 17 16 1514 13 1211 10 090807 0605040302 0100 


CONFIGURATION 


2001C000 
PAR|URD |XMT PDN 
FLT|FLT 
WwsQ MXT 
FLT FLT RDTO DEAD 
BIT FUNCTION BIT FUNCTION 
31 PARITY FAULT 20 COMMAND TRANSMIT TIMEOUT 
30 WRITE SEQUENCE FAULT 19 READ DATA TIMEOUT 
29 UNEXPECTED READ DATA FAULT 18 COMMAND TRANSMIT ERROR 
27 MULTIPLE TRANSMITTER FAULT 17 READ DATA SUBSTITUTE 
26 TRANSMIT FAULT 16 CORRECTED READ DATA 
23 ADAPTER POWER DOWN 10 TRANSMIT FAIL 
22 ADAPTER POWER UP 09 TRANSMIT DEAD 
08 POWER FAIL DISABLE 
07:00 ADAPTER CODE (38 HEX) 


313029 282726 25 2423 2221 2019 18 17 16 15 14 13 12 1110 0908070605 040302 0100 


PORT MAINTENANCE 
CONTROL AND STATUS 
2001C004 OR 2001C010 


PSA| WP} MIE] MIN 


BIT FUNCTION XBPE 
15 PARITY ERROR BIT FUNCTION 
14 CONTROL STORE PARITY ERROR 07 UNINITIALIZED STATE 
13 LOCAL STORE PARITY ERROR 06 PROGRAMMABLE STARTING ADDRESS 
12 RECEIVE BUFFER PARITY ERROR 05 RESERVED 
11 TRANSMIT MULTIPLE PARITY ERROR 04 WRONG PARITY 
10 INPUT PARITY ERROR 03 MAINTENANCE INTERRUPT FLAG 
09 OUTPUT PARITY ERROR 02 MAINTENANCE INTERRUPT ENABLE 
08 TRANSMIT BUFFER PARITY ERROR 01 MAINTENANCE TIMER DISABLE 
00 MAINTENANCE INITIALIZE 


3130 292827 26 25 24 2322 21 201918 17 1615 14 13 12 111009 08 070605 040302 01 00 


MAINTENANCE 
ADDRESS 2001C014 


MAINTENANCE CONTROL STORE ADDRESS <12 Ops Se! 


3130 29 28 2726 2524 2322 2120 19 1817 16 15 14 13 12 1110 09 08 070605 04 030201 00 


MAINTENANCE DATA 
MAINTENANCE CONTROL STORE DATA <31:00> 2001C018 


NOTES: 
1. ADDRESSES SHOWN ARE FOR A C1780 AT TR14. 


TK8538 
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C1780 REGISTERS (CONT) 


3130 292827 26 25 242322 212019 18 17 16 15 14 1312 1110 0908 0706 050403020100 


PORT STATUS 
2001C900 


ME |DSE| PDS|ROA 
MSE PIC MFQE 


MTE 


BIT FUNCTION 

31 MAINTENANCE ERROR 

06 MAINTENANCE TIMER EXPIRATION 
05 MEMORY SYSTEM ERROR 

04 DATA STRUCTURE ERROR 

03 PORT INITIALIZATION COMPLETE 
02 PORT DISABLE COMPLETE 

01 MESSAGE FREE QUEUE EMPTY 

00 RESPONSE QUEUE AVAILABLE 


3130 292827 26 25 24 23222120 19 18 17 16 151413 1211 1009 0807 06 050403020100 


3130 29 28 2726 2524 2322 2120 19 1817 16 15 14 1312 1110 09 08 0706 0504 03 020100 


PORT QUEUE BLOCK BASE 
PORT QUEUE BLOCK BASE <29:09> 20010904 


PORT FAILING ADDRESS 
FAILING ADDRESS <31:00> 20010938 


3130 29 282726 25 242322212019 1817 16 15 1413 12 11 1009 0807 06 050403020100 


PORT ERROR STATUS 
ERROR CODE <31:00> 2001C93C 


3130 2928272625 24 23222120 1918 17 16 15 1413 12 11 1009 08070605 04 03 020100 


L12| L10]LO8 | LO6|L04 | LO2| Loo PNOO 
SIZE L11 LO9 LO7 LOS LO3 LO1 PNO1 
BIT FUNCTION PNOS PNO2 
31 CLUSTER SIZE PNO4 


28:16 INTERNAL BUFFER LENGTH PNO3 
07:00 PORT NUMBER 


3130 2928 27 26 2524 2322 212019 18 1716 1514 13 12 11 10 09 080706 050403 02 0100 


fel fatafo}ofo}o} fo} ofofo}ofofo} fo} falafel fo} ofofojolo| | ove arr necistens 


20010908 PORT COMMAND QUEUE 0 CONTROL CNTL 
2001C90C PORT COMMAND QUEUE 1 CONTROL BIT 
2001C910 PORT COMMAND QUEUE 2 CONTROL 

20010914 PORT COMMAND QUEUE 3 CONTROL 

2001C918 PORT STATUS RELEASE CONTROL 

2001C91C PORT ENABLE CONTROL 

2001C920 PORT DISABLE CONTROL 

20010924 PORT INITIALIZE CONTROL 

2001C928 PORT DATAGRAM FREE QUEUE CONTROL 

2001C92C PORT MESSAGE FREE QUEUE CONTROL 

20010930 PORT MAINTENANCE TIMER CONTROL 

20010934 PORT MAINTENANCE TIMER EXPIRATION CONTROL 
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PORT PARAMETER 
2001C940 


TK-8539 


G9? 


SEE DETAIL D 2 REF 


SEE NOTE 1 
SEE NOTE 2 


41 


e3 TO P/S J6 


EXISTING 
HARNESS 


TO P/S J3 


SCALE: NONE 


DETAIL D 
SCALE: NONE 


C1780 TR ARBITRATION 
el: 5 
R 


—< 
D 


2 co1-63 Ff 
: | c01-62 {| 


a 
D} 30) 
= 


| 
Ps) 


TRU 
TRI2 


4 
2a 
Sj) 


Ri5 


NOTES: 
1, THE SELECTED TR LEVEL MUST 
MATCH THE TR LEVEL SELECTED 
BY W2, W3, W4, W7. 

TROIS RESERVED AS THE HOLD 
LINE. 


N 


BACKPLANE 
MATE-N-LOK CONNECTIONS 


SIGNAL NAME 


BACKPLANE 
CONNECTOR 


NC = NO CONNECTION 


30 (QTY 20) 
SEE NOTE 3 


SECONDS 


O= JUMPER IN 
1 = JUMPER OUT 


INTERRUPT PRIORI 
LEVEL 


we | ws | LEVEL 
iO fo 14 | 


0 = JUMPER OUT 
ett Pree 
OE Ee a 


Ci? 
J17 


8 


JUMPE 


RS 

| SIGNAL 
| TRIMPRC 
W7 
W 
W 
Wi6 
[Wi7_ | EXTEND ACK TIMEOUT] 
OTHER WRAP 

2080 JMPR B05-05/B05-06 

THE STANDARD CONFIGURATION 
IS TR 14 (W2, W3, W4 IN) AND ALL 
OTHER JUMPERS OUT. 


Wa 


GUGCCECNNNMMNMIND 


0 = JUMPER OUT 
1 = JUMPER IN 


THE SELECTED TR LEVEL MUST MATCH 
THE LEVEL CHOSEN BY THE C1780 TR 
ARBITRATION JUMPER. 


C1780 BACKPLANE JUMPERS 


LT JUMPER (W1) 
IN = 2048 SBI CYCLE BEFORE CXTMO. 
OUT = 512 SBI CYCLE BEFORE CXTMO. 
PANIC MODE JUMPER (W8) 
IN = PANIC MODE DISABLED 
OUT = PANIC MODE ENABLED 


W11 1S RESERVED 


DISABLE ARBITRATION (W14) 
IN = NO ARBITRATION ON Cl BEFORE TRANSMISSION 
OUT = NORMAL CI ARBITRATION 
EXTEND HEADER/TRAILER (W15) 
IN = EXTENDS HEADER/TRAILER 
OUT = NORMAL HEADER/TRAILER 
(iF W15 IS IN, W17 MUST ALSO BE IN) 
ALTER DELTA TIME (W16) 
IN = LONG DELTA TIME 
OUT = SHORT DELTA TIME 
EXTEND ACK TIMEOUT (W17) 
IN = LONG TIME OUT 
OUT = SHORT TIME OUT 


NOTES: 

1. CONN J1-J6 ARE SBI BUS OUT CONN. 

2. CONN J7-J12 ARE SBI BUS IN CONN. 

3. EXTRA JUMPERS, ITEM 30, TO BE 
SHIPPED IN ITEM 42, PLASTIC BAG. 
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SdAdIN ANV1dAOVE O8ZI9 
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SBI INTERFACE (ISI :LOI04) | DATA PATH (IDP:LOI02) PARITY 
GEN/ 
CHK 


PACKET 
BUFFER 
DATA 
OUT REG 


| PARITY 
TRANSMIT GEN/CHK 
BUFFER 


DATA | (BUS 1B) 32 
XCVRS 
ie RECEIVE 
BUFFER 
BUS 


DECODE 
& CONTROL 


PACKET 
BUFFER 
DATA 

IN REG 


(BUS MD) 


L LYWd ‘INVYDVIG 19019 O8Zio 


ADDRESS 
SOURCES 


XBUS XI ATE INDEX LIT 


(1B IN) 


CLOCKS DATA CLOCKS 
PATH 


+5V CNTL ENABLES 
BOOT ) 
BRANCH 
siesta CONDITIONS 


NOTES. 7— INDICATES A TRISTATE OUTPUT 


TK8541 


L9Z 


PACKET BUFFERS (IPB:LOIOl) 


TRANSMIT 
OUTPUT 
REG 


TRANSMIT 
INPUT 
REG 


TRANSMIT 
BUFFERS 


LOOPBACK 
REG 


RECEIVE 
INPUT 
REG 


RECEIVE 
OUTPUT 
REG 


RECEIVE 
BUFFERS 


LINK 

ENABLE/ RECEIVE coe | 

DISABLE STATUS CE nOuE 

CONTROL | 
(PORT DATA) 


a ae SYNC (¥9 CSA 


aaee :00> 
ISEQUENCER| 


CSPE 


ICROWORD PARITY 
REGISTER CHKR 


ae DISPLAY 


12 


TROL foe Cat 
RECEIVER 


LINK (iLt?LOIOO) 


TRANSMITTER 
MANCHESTER > 
ENCODER 


MANCHESTER 
DECODER 
SYNC 
DETECTION 


> 
q 


LINK TRANSMIT NODE 
CNTL STATUS ADRS 


NOTES: 7— INDICATES A TRISTATE OUTPUT 


Jers 


ors 
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BLANK 


CHAPTER 8 


PROCESSOR-SPECIFIC 
DIAGNOSTICS 


BLANK 


MICRODIAGNOSTIC MONITOR COMMANDS 


Command/Flag 


DIAGNOSE 


Description 


Initializes the program control flags, 
and starts microdiagnostic execution at 


test number one. 


Valid qualifiers are: 


/TEST: <NUMBER> -- Dispatch to the test 
number specified (do not execute any 
prior tests) and loop on the test 


indefinitely. 


/SECTION: <NUMBER> -- Dispatch to the 
section number specified (do not execute 
any prior sections) and loop on the 


section indefinitely. 


/PASS: <NUMBER> -- Execute the micro- 
diagnostics the specified number of 
passes before returning to the console. 
If the number is ~1, execute the micro- 


diagnostics indefinitely. 


/CONTINUE -- This switch is used with the 
/TEST or /SECT switch to automatically 
continue after the specified test of 


section has been reached. 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


Examples: 


/TEST: <N> <M> -- Dispatch to test <N>, 
execute tests <N> through <M> 


(inclusive), and returnn to command mode. 


/SECT: <N> <M> -- Dispatch to section 
<N>, execute sections <N> through <M> 


(inclusive), and return to command mode. 


NOTE 
In the above to variations of the 
"“/TEST" and "“/SECTION" qualifiers, the 
value of <N> must be less than or equal 
to <M>. If <M> is less than <N>, testing 
will start at <N> and continue to the 


end. 


NOTE 
/TEST and /SECT cannot be specified 


simultaneously. 


DIAG/TEST: 2F 


Dispatch to test number 2F and execute it 


indefinitely. 


DIAG /SECT:B 


Dispatch to section number B and execute 


it indefinitely. 


DIAG /PASS:-1 


Execute all of the micro diagnostics 


indefinitely. 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


CONTINUE 


Set and Clear Flags 


SET/CLEAR 


SET/CLEAR 


SET/CLEAR 


SET/CLEAR 


SET/CLEAR 


SET/CLEAR 


FLAG 


FLAG 


FLAG 


FLAG 


FLAG 


FLAG 


CLEAR FLAG LS 


CLEAR LT FLAG 


HD 


HI 


LOOP 


NER 


BELL 


ERABT 


DIAG /TEST: 2F /CONT 
Dispatch to test 2F and start execution 


of the remaining tests. 


Continues microdiagnostic execution 
without changing the program control 


flags. 


Sets (or clears) the Halt on Error 


Detection flag. 


Sets (or clears) the Halt on Error 


Isolation flag. 


Sets (or clears) the Loop on Error flag. 


Sets (or clears) the No Error Report 


flag. 


Sets (or clears) the Bell on Error flag. 


Sets (or clears) the Error Abort flag. 


Clears the Loop on Special Section flag. 


(Note that this flag cannot be set.) 


Clears the Loop on Special Test flag. 


(Note that this flag cannot be set.) 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


SET/CLEAR FLAG ALL 


SET/CLEAR SOMM 


SET/CLEAR SOMM: <ADDRESS> 


SET/CLEAR FP: <ADDRESS > 


SET STEP STATE 


SET STEP BUS 


SET STEP INSTRUCTION 


Sets (or clears) all of the previous 


flags. 


Sets (or clears) the Stop on Micro Match 


bit. 


Loads address into Micromatch Register 
and sets (or clears) the stop on 


Micromatch bit. 


Loads <ADDRESS> into the FPA micro sync 


register. 


Sets the CPU clock to single time state. 


Sets the CPU clock to single bus cycle. 


Both the SET STEP STATE and SET STEP BUS 
commands cause the monitor to enter step 
mode. Step mode types the current clock 
State or the UPC value, and waits for 
terminal input. If a space is typed, the 
clock is triggered and the current UPC 
value is typed out. If any other 
character is entered, step mode is 


exited. 


Sets the hardware Single Instruction flag 
and returns to the monitor. When the 
hardcore tests are invoked, the current 


value of the Test PC (TPC) is typed. The 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


SET CLOCK FAST 


SET CLOCK SLOW 


SET CLOCK NORMAL 


SET CLOCK EXTERNAL 


Examine Commands 


monitor waits for terminal input. I£ a 
Space is typed, the current pseudo 
instruction is executed and the current 
value of the TPC is typed. If any other 


character is typed, step mode is exited. 


Sets the CPU clock speed to the fast 


margin. 


Sets the CPU clock speed to the slow 


margin. 


Sets the CPU clock speed to normal. 


Sets the CPU clock for an external 


oscillator. 


The following examine commands cause the 
current microinstruction to be executed 
before the examine is performed, if it is 
the first examine since entering the 
monitor command mode. All successive 
examines do not execute any additional 
microinstructions. ID Bus registers 
T1-T8 are destroyed during the examines, 
except for the ID Bus and VBus examines. 
All of the following examines, except V 
Bus, advance the clock to CPTO before 


executing the command. 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


EXAMINE 


EXAMINE 


EXAMINE 


EXAMINE 


EXAMINE 


EXAMINE 


EXAMINE 


EXAMINE 


EXAMINE 


ID: <ADDRESS> 


VBUS: <CHANNEL> 


RA: <ADDRESS> 


RC: <ADDRESS> 


SBI: <ADDRESS> 


LA 


LC 


DR 


QR 


Displays the contents of the ID BUS 


Register specified by <ADDRESS>. 


Displays the contents of the VBUS 
channel specified by <CHANNEL>. Bit 


®@ is at the right side of the 


display. 


Displays the contents of the RA 


Scratch Pad specified by <ADDRESS>. 


Displays the contents of the RC 


Scratch Pad specified by <ADDRESS>. 


Displays the contents of the SBI 


address. 


Displays the contents of the LA 


Latch 


Displays the contents of the LC 


Latch. 


Displays the contents of the D 
Register. (Do not use ID address 
when examining D register; use 


EXAMINE DR command.) 


Displays the contents of the Q 


Register. 
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MICRODIAGNOSTIC MONITOR COMMANDS (CONT) 


EXAMINE 


EXAMINE 


EXAMINE 


EXAMINE 


Deposit 


DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 
DEPOSIT 


DEPOSIT 


REPEAT <COMMAND STRING> 


sc 

FE 

VA 

PC 

Command 
ID: 

RA: 

RC: 

LA: <DATA> 

LC: <DATA> 

DR: <DATA> 

QR: <DATA> 

SC: <DATA> 

FE: <DATA> 

VA: <DATA> 

PA: <DATA> 

SBI: <DATA> 


<ADDRESS> <DATA> 


<ADDRESS> <DATA> 


<ADDRESS> <DATA> 


Displays the contents of the SC 


register. 


Displays the contents of the FE 


Register. 


Displays the contents of the VA 
Register. 
Registers the contents of the 


Program Counter. 


The deposit command is the same as 
the examine command, except that the 
data to be deposited must be 


supplied by the user. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS 


BLKMIC 


BLKMIC <SCR ADDRESS>, [SCR INDEX], <WCS ADDRESS>, 


<WORD COUNT>, [<WCS ADDRESS INDEX>] 


Move the <WORD COUNT> number of 96-bit microwords from the <SCR 
ADDRESS>, indexed by <SCR INDEX>, to the WCS starting at <WCS 
ADDRESS>, indexed by <WCS ADDRESS INDEX>. If an <SCR INDEX> is 
specified, the <SCR ADDRESS> is indexed by six PDP-11 words (i.e., 


96 bits). 


If the <WCS ADDRESS> starts with an alpha character, the <WCS 
ADDRESS> is used as a pointer to a table in the LSI-1l1 memory. 


Otherwise, it is used as a physical WCS address. 


For example, if the current value of the index is 2, 14g (<SCR 
INDEX> * 6) would be added to the <SCR ADDRESS> to find the first 


96-bit microword to load into the WCS. 


CHKPNT 


CHKPNT [<PASS ADDRESS>], [<FAIL ADDRESS>] 


If the error flag, set during a COMPARE instruction (see CMPXXX 
instructions), is zero, go to the <PASS ADDRESS>. If the error 
flag is not zero, go to the <FAIL ADDRESS>. If neither a pass or 


fail address is specified, go to the next instruction in line. 


The address of the next instruction is typed. These addresses 


appear on the typed line named TRACE:. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


CLOCK 
CLOCK <TIMES> 
Step the system clock <TIMES> number of single time states. If 
<TIMES> is evenly divisible by four, single bus cycles are 
executed for each four <TIMES>. 


CMPCA 


CMPCA [<MODE>], <REGISTER>, <DST ADDRESS>, [<DST ADDRESS 


INDEX>] 


Compares the contents of the console register specified by 
<REGISTER> with the contents of the location specified by <DST 


ADDRESS>, indexed by <DST ADDRESS INDEX>. 


If the <MODE> argument is false, set the error flag. If the 


<MODE> argument is not specified, it defaults to EQUAL. 
If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 


register used in the compare is the ID Bus register that was read 


in the most recent READID instruction. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


CMPCAD 


CMPCAD [<MODE>], <REGISTER>, <DST ADDRESS>, [<DST ADDRESS 


INDEX> ] 


Compare by the contents of the console registers specified by 
<REGISTER> and <REGISTER>+2 with the contents of the registers 
specified by <DST ADDRESS> and <DST ADJRESS>+2, indexed by <DST 


ADDRESS INDEX>. 


If the <MODE> argument is false, set the error flag. If the 


<MODE> argument is not specified, it defaults to EQUAL. 


If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 


in the most recent READID instruction. 


CMPCAM 


CMPCAM [<MODE>], <REGISTER>, <MASK ADDRESS>, [<MASK ADDRESS 


INDEX>], <DST ADDRESS>, [<DST ADDRESS INDEX>] 


Take the contents of the console register specified by <REGISTER>, 
mask it with the contents of the <MASK ADDRESS>, indexed by <MASK 
ADDRESS INDEX>, and compare it with the contents of <DST ADDRESS>, 


indexed by <DST ADDRESS INDEX>. 


If the <MODE> argument is false, set the error flag. If the 


<MODE> argument is not specified, it defaults to EQUAL. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 


in the most recent READIN instruction. 


The mask is performed by taking the contents of <MASK ADDRESS>, 
indexed by <MASK ADDRESS INDEX>, complimenting it, and bit 


clearing the contents of <REGISTER> with it. 


CMPCMD 


CMPCMD [<MODE>], <REGISTER>, <MASK ADDRESS>, [<MASK ADDRESS 


INDEX>], <DST ADDRESS>, [<DST ADDRESS INDEX>] 


Take the contents of the console registers specified by <REGISTER> 
and <REGISTER>+2, mask it with the contents of <MASK ADDRESS> and 
<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX>, and compare it 
with the contents of <DST ADDRESS> and <DST ADDRESS>+2, indexed by 


<DST ADDRESS INDEX>. 


If the <MODE> argument is false, set the error flag. If the 


<MODE> argument is not specified, it defaults to EQUAL. 


If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 


in the most recent READIN instruction. 
The mask is performed by taking the contents of <MASK ADDRESS> and 


<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX>, complementing 


it, and bit clearing the contents of <REGISTER> and <REGISTER>+2. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


CMPPCSV 
CMPPCSV <DST ADDRESS>, [<DST ADDRESS INDEX>] 


Compare the contents of the PC Save register with the contents of 
the location specified by <DST ADDRESS>, indexed by <DST ADDRESS 


INDEX>. If the contents are not equal, set the error flag. 


ENDLOOP 


ENDLOOP <INDEX NAME> 


Add the increment value of <INDEX NAME> (See LOOP instruction) to 
the current value of the index specified by <INDEX NAME>. Compare 
the current value with the last value (specified in the LOOP 
instruction). If the current value is less than or equal to the 
last value, go to the instruction following the most recent LOOP 


instruction. Otherwise, go to the next sequential instruction. 
ERRLOOP 


ERRLOOP 


Save the address of the next instruction. Tf an error is 
detected, and the Loop or Error flag is set (ref. subsection 4.6), 


execution is restarted at this saved address after the IFERROR 


instruction is executed. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


FETCH 


FETCH <WCS ADDRESS>, [<WCS ADDRESS INDEX>], [<WCS ROM NOP>] 


If <wCS ADDRESS> is a numeric string, execute a maintenance return 
to the location specified by <WCS ADDRESS>, indexed by <WCS 
ADDRESS INDEX>. If <wCS ADDRESS> is an alpha-numeric string, 
execute a maintenance return to the location specified by the 
contents of <WCS ADDRESS>, indexed by <wWCS ADDRESS INDEX>. If <ROM 
NOP> is specified, clear bit > of the MCR register during the 


maintenance return. 


FLTONE 


FLTONE <DST ADDRESS>, <INDEX NAME> 


Generate a 32-bit word of all zeros. Insert a logic one in the 
bit postion specified by the current value minus one of <INDEX 
NAME>, and load this word into the location specified by <DST 


ADDRESS> and <DST ADDRESS>+2. 


FLTZRO 


FLTZRO <DST ADDRESS>, <INDEX NAME> 


Generate a 32-bit word of all logic ones. Insert a zero in the 
bit position specified by the current value minus one of <INDEX 
NAME>, and load this word into the location specified by <DST 


ADDRESS> and <DST ADDRESS>+2. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


IFERROR 
IFERROR [(<MESSAGE NUMBER>], [<FAIL ADDRESS>] 
If the error flag is nonzero, type the PC of this instruction, the 
test number, subtest number, and the good and bad data. Then, go 
to <FAIL ADDRESS> if the HALTD flag is not set (ref. subsection 


4.6). 


If the error flag is zero, or the <FAIL ADDRESS> is not specified, 


go to the next instruction. 


INITIALIZE 


INITIALIZE 


Set and clear the CPU Initialize bit in the Machine Control 
register, clear the single time state bit, set the single bus 
cycle bit, set the ROM NOP bit, and set the Proceed bit in the 


Machine Control register. 


KMXGEN 


KMXGEN <SRC ADDRESS>, <INDEX NAME> 


Generate the KMUX address specified by the current value minus one 


of <INDEX NAME> and load it into the KMUX field of the 


microinstruction specified by <SRC ADDRESS>. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


LDIDREG 
LDIDREG <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>] 


Load the ID Bus register specified by <REGISTER> with the contents 
of the locations specified by <SCR ADDRESS> and <SCR ADDRESS>+2, 


indexed by <SRC ADDRESS INDEX>. 


If <REGISTER> is the microstack, microbreak, or WCS address, the 


contents of <SCR ADDRESS> is taken to be 16 bits. Otherwise, it 


is taken to be 32 bits. 
LOADCA 
LOADCA <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>] 


Load the console register specified by <REGISTER> with the 
contents of the location specified by <SRC ADDRESS>, indexed by 


<SRC ADDRESS INDEX>. This instruction loads 16 bits of data. 
LOOP 
LOOP <INDEX NAME>, <START>, <END>, [<SIZE DEPENDENT> ] 


Initialize the loop parameter specified by <INDEX NAME> to the 
value specified by <START>. Save the value specified by <END> for 
the ENDLOOP instruction. Calculate and save the increment value 


for the ENDLOOP instruction with the following algorithm: 


If <START> is less than or equal to <END>, set 
the increment value to +l; otherwise, set it 


to -l. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


If <END> is an <INDEX NAME>, save the current value of that index 


name as the <END> value of this index name. 
If <SIZE DEPENDENT> is specified, divide the larger of <START> and 
<END> by two if there is only one WCS module on the system. 
Otherwise, leave them unchanged. 

MASK 


MASK <DST ADDRESS>, <MASK ADDRESS> 


Take the contents of location <MASK ADDRESS>, complement it, and 


bit clear the contents of location <DST ADDRESS> with it. 


MOVE 


MOVE ,SRC ADDRESS., [<SRC ADDRESS INDEX.[, <DST ADDRESS> 


Move the contents of <SRC ADDRESS INDEX> (indexed by <SRC ADDRESS 


INDEX>) to the location specified by <DST ADDRESS>. 


NEWTST 


NEWTST <TEST NAME>, [<TEST DESCRIPTION>], [<LOGIC 
DESCRIPTION>], [<ERROR DESCRIPTION>], [<SYNC POINT 


DESCRIPTION> ] 


This instruction creates a test header document for the specified 
arguments. It clears the error flag, and saves the PC of the next 


instruction for looping on test. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


READIN 


READID <REGISTER> 


Reads the ID Bus register specified by <REGISTER> and loads the 


contents of it into locations IDREGLO and IDREGHI. 


RESET 


RESET 


Executes an <LSI-ll reset instruction>. 


REPORT 


REPORT <MODULE NAME STRING> 


Types out the module numbers of the modules specified by <MODULE 


NAME STRING>. If the HALTI flag is set, return to the 


Microdiagnostic Monitor. 


TSTVB 


TSTVB <SRC TABLE ADDRESS>, [<SRC TABLE ADDRESS INDEX>] 


Load and read the VBus. Compare the contents of the data at <SRC 


TABLE ADDRESS>, indexed by <SRC TABLE ADDRESS INDEX>, with the 


V Bus data just read. The <SRC TABLE> has the following format: 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


1$: WORD <NUMBER OF BITS TO CHECK> 
VBUSG <CHANNEL NUMBER>, <BIT NUMBER>, <EXPECTED BIT 
VALUE> 


2$: WORD <NUMBER OF BITS TO CHECK> 
VBUSG <CHANNEL NUMBER>, <BIT NUMBER>, <EXPECTED BIT 


VALUE> 


The following is an example of the <SRC TABLE ADDRESS INDEX>: 


TSTVB 1$,I 
If the current value of the <SRC TABLE ADDRESS INDEX> is 2, 
and the <SRC TABLE> looks like the above table, the physical 


<SRC TABLE ADDRESS> would be 28. 


SETPSW 


SETPSW <DATA> 


Load the LSI processor status word with the value specified by 


<DATA>. 


SETVEC 


SETVEC <VECTOR ADDRESS> 


Set the LSI-l1l1 address specified by <VECTOR ADDRESS> to _ the 


expected trap routine. 
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MICRODIAGNOSTIC PSEUDO-INSTRUCTION DEFINITIONS (CONT) 


SKIP 
SKIP [<DST ADDRESS>] 
Go to the <DST ADDRESS>. If <DST ADDRESS> is not specified, go to 
the next test. If <DST ADDRESS> starts with the alpha character 
S, go to the next subtest. 


SUBTEST 


SUBTEST 
Increment the subtest counter. 
TYPSIZE 
TYPSIZE 
Use the contents of location BADDATA to determine the WCS module 
configuration and type a message and the number of WCS modules 


that will be tested. If any of the following conditions exist, 


the test stream is aborted and the NER (No Error Report) flag is 


sets: 


a. WCS module count is zero 


b. bits 3-0 are nonzero 


c. 5th K of WCS is not present 
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062 


*;FIELDS ARRANGED ALPHABETICALLY 


ACF/=0,2,70,0 
WOP=0 
SYNC=1 
TRAP=2 
CONTROL=3 


ACM/=0,3,55 
PWR.UP=0 
ABCRT=1 
POLY .DONE=6 


ADS/=0,1,47 
VA=0 
IBA=% 


ALU/=0F ,4.65,) 
A-3=00 
A-B.RLOG=01 
A-3B-1702 
INST .GEF=03 
A+84+1=04 
A+B=05 
A+B.RLOG=06 
ORNIT=07 
XOR=06 
ANDNOT=093 
NOTA=CA 
A+B+PSL.C=0B 
OR=0C 
AND=00 
E=0E 
A=0F 


AMX/=0,2,80 
LA=0 
RAMX=1 
RAMX.SXT=2 
RAMX.OX1T=3 


;ACCELERATCR CONTROL 


sACCELLERATOR-DEFENDENT CONTROL FUNCTION 


sACCELERATCR MISCELLANECUS CONTROL 


;RETURN ACCEL TO MONITORING IRD 


;ADDRESS SELECT 


sALU CONTROL FUNCTICNS 


;AMX TO ALU 


s; INSTRUCTION CEPENDENT 


7A .OR. .NOT. B 


eA .rXOR. B 

;A .ANS. .NOT. B 
s; NOT. A 

sA .QOR. B 

sA .AND. B 


;RAMX SIGN EXTENDED ACCORDING TO CG? 
7RANM CERO EXTENDED. OXT(L)=0 
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BEN/=0,5,72,0 
NOP=0 
Z=1 
ROR=2 
C31=3 
ACCEL=6 
DATA.TYPE=8 


END.CP1=8 
IR2-1=9 
PC.MODES=S 
REI=0A 
SRC.PC=CA 
IB. TEST=0B 


MUL=0C 
SIGNS=0C 


INTERRUPT=0E 


DECIMAL=OF 
UTRAP=10 
LAST.REF=11 


EALU=% 
SC=14 
ALU1-02=15 


STATE7~4=16 
STATE3~-C=17 
D.BYTES=18 
03-9=19 
PSL.CC=1A 
ALU=1B 
PSL.MODE=1C 
TB.TEST=10 


;BRANCH ENABLE 


sNO SRANCH 
; ALU 2 
sLA<i>, PSL<C>, 
, ALU C31, 0 
scO5Sc FROM ACCE 
s(VAd MCBE) *, 
G--hGRMAL, 
z~~FIELD, 
(-11 MODE) *, 
(VAX NCDE ) *, 
(~711 “MQDE) *, 
(VAX MDE) MOO 
(711 MODE) SRC 
O--TS Nzss. 1 
2--STALiL, 3-- 
sSC.NE.G0. O<1:C6 
7O<31>, D.NE.O, 
7AC LOW, INTERN 
;0, C BYTE O VA 
sMICSOTPAP DISP 
s“FPO, NESTED E 
s O--RE-D INTER 
— 2-7ARITE, 3-- 
sEALJU N, EALU Z 
3;SC<9:8>.NE.0, 
tRLCS EMPTY, AL 


@we@ee @e 20 28 28 26 @e oF 


LA<O> 


LERATOR 
ASRC+VSRC, ASRC+OQ7D 
4-~-QUAS GR COUBLE 
S3~~AODDRESS 
G CLASS, J CLASS+C1127 
TR<221> 
SM47+5N57+0M474+0M57, CST R=°C 
E.LSS.ASTLVL, *, * 

R=PC 
--ERROR 
DATA CK 
> 

D<31> 

tL INTERRUPT, INT SEQ 
LID DIGIT, D2-0 NEG SIGN 
ATCH VECTOR 
RROR, t.CwW TwO BITS: 
LOCK, 1--READ, READ CKK 
READ, WRITE CHK 

> SC.NEC.0, SS 
SO.GT.0, SC<S:5>.NE.0 
U<1:0>=0, ALU<1>, ALU<O> 


> (ALU SITS FROM PREVIGUS STATE) 


sSTATE <7:24> 
sSTATE <3:0> 
rSVTES S24 14 
$9<3: o> 
sN.Z,V.C QF PSL 
sALU N, ALU Z, 


O OF D.NE.O 


TR<O>, ALU C31 


;7VA<K31230>, -CONSOLE, IS+CM, KERNEL 


7>PTE VALID, ALI 
C-~TRANSLATIGO 
2-~ACCESS VIO 


GNED, QUAD, + 
N OK, 1--WR CHK AND M=0 
LATION, 3--TB MiS5S 
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BMX/=0,3,82 
MASK=9 
PC.OR.LB=1 
PACKED.FL=2 
LB=3 
LC=4 
PC=5 
KMX=6 
R8MX=7 

CCK/=0,3,20,D 
NOP=0 


C_LAMX0=6 
INST .DEP=7 


Nn 

© CID/=0,4,42 

N NOP=1 
ACK=5 
CONT=7 
READ.SC=9 
READ. KMX=0B 
WRITE.SC=0D 
WRITE. KMX=0F 


OK/=0,4,88,.D 
NOP=0 
LEFT2=1 
RIGHT2=2 
DIV=4 


LEFT=5 
RIGHT=6 
SHF=8 
SHF.FL=9 
ACCEL=0A 
BYTE.SWAP=0B 


;BMX TO ALU 


;CONDITICN CCDES 


7A O iN THE BIT SELECTED BY SC<4:0> 
748 UNLESS R=PC, THEN PC 
s;PACAED FLOATING 


7D OR © 

sO FAULT 

;CANPLE ALU & EALU CONDITIONS 
FORCE v. “O EFFECT ON N, Z, C 
CLR 2 LF ALUN EO, 


SET N FROM AMXx[UDT] 

“SET N & Z FROM ALU, C FROM AMX 0d 
7SET N AND Z FROM ALU[UDT] 

sOTriERS UNAFFECTED 


;CONSOLE & IG BUS CONTFOL IF FS/1 


sDEFAULT, ALLOW AUTO IB READ 

;SET CONSOLE ACKNOWLEGE FLAG 
;CLEAR CONSOLE NUDE 

;READ 2D BUS REG SELECTED BY SC 
sREAD ID BUS REG SELECTED BY UKMA 
s>NRITE REG SELECTED BY SC 

sWRITE REG SELECTED BY UKMX 


;DEFAULT, HOLD 

;OOUBLE SHIFT LEFT 

;OOUBLE SHIFT RIGHT 

;IF NCT ALU CRY, SHIFT LEFT 

; ELSE LOAD FROM SHF 

;SHIFT LEFT 

;SHIFT RIGHT 

s;LGAD SHF MUX, INTEGER FORMAT 
;LOAS SHF MUX, UNPACKED FLOATING FORMAT 
;LCAC ACCELERATOR DATA FROM OF BUS 
sREFLECT BYTES ARCUND BIT 16 
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Q=0C 
DAL.SC=00 
DAL.SV=0E 
CLR20F 


OT/#0,2,78,D 


LONG=0 
wORD=1 
BYTE=2 
INST .DEP=3 


EALU/20,3,13 
A=0 
OR=1 
ANONOT=2 
B=3 
A+B=4 
A-B=5 
A+1=6 
NABS .A~-B=7 


EBMX/20,2,18 
FE=0 
KMX= 1 
AMX. EXP=2 
SHF.VAL=3 


FEK/=0,1,24,D 
NOP=0 
LOAD=1 


FS/=0,1,42 
MCT=0 
Cid=1 


IEK/#0,2,30 
NOP=0 
ISTR=1 
IACK=2 
EACK=3 


;LOAD Q THRU DAL 
;LOAD DAL[SC] 
;LGAD DAL[SHF VAL] 
;LOAD ZEROS 


sDATA TYPE 

sCONTROLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT, 

sCONDITION CODE SETTING, ANDO MEMORY REFERENCES 
sCEFAULT 


sINSTRUCTION DEPENDENT -- 
;ANY OF ABOVE, OR QUAD/DOUBLE 
s;EXFONENT ALU 


;-ABS(A-B) 
;EBMX TO EALU 

;DEFAULT 

s>SHIFT VALUE 
;FE REGISTER CONTROL 

;DEFAULT, HOLD 


s;FUNCTION SELECT FOR 43-46 
s;ENABLE MEMORY CONTROL 
sENALCLE ID BUS AND CONSOLE CONTROL 


;INTERRUPT ANC EXCEPTION ACKNOWLEDGE 
;STROBE INTERRUPT REQUESTS 


s INTERRUPT ACKNOWLEDGE 
sEXCEPTION ACKNOWLECGE 
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1BC/=0,4,92,0 


NOP=0 
STOP=1 
FLUSH=2 
START=3 


CLR.O.1=4 
CLR.2.3=5 


BDEST=7 
CLR.O=0C 
CLR.1=0D 


CLR.O0-3=0E 
CLR. 17S. COND=0F 


10.ADDR/=0,6,58 


IBUF=0 


DAY. TIME=1 


SYS.1D=3 
RXCS=4 
RXDB=5 


TXCS=6 
TXOB=7 


DQ=8 


NXT.PER=9 
CLK.CS=0A 
INTERVAL=0B 


CES=0C 


VECTOR=0D 


SIR=0E 
PSL=0F 
TBUF=10 
TBERO=12 
TBER1=13 
ACC.90=14 


sIBUF CONTROL FUNCTICHS 


71D BUS 


ADDRESS 
;RD 
sRO+WR 


sRO 
sRO+WR 
s RO 


sRD+WR 
sWR 


sWR 
sRO+WR 


sRDO+WR 
sRD+WR 


s DEFAULT 
;FLUSF £6 AND LOAD IBA 


sCLESR BYTES 0,1 (11 OPCODE) 

sCLEAR SYTES 2,3 (-11 ISTREAM DATA) 
sTRANSFER BRANCH DISPLACEMENT 

sCLEAR BYTE O (VAX OPCODE) 

sCLEAR BYTE 1 (VAX SPECIFIER) 

sCLEAR BYTES 0-3 (-11 OP & DATA) 
sCLEAR BYTES 1-5 CONDITIONALLY 

* IF THERE IS NO SPECIFIER EVALUATION, 
CLEAR NOTHING. IF A SELF-CONTAINED 
SPECIFIER, CLEAR IT. IF IMMEDIATE, 
ABSOLUTE, OR DISPLACEMENT, CLEAR THE 
ISTREAM LITERAL. 


ee @2e ee we 


sSPECIFIER/LITERAL DATA FROM IB 
;CURRENT TIME OF DAY... 

; MUST READ UNTIL STOPS CHANGING 
sSYSTEM IDENTIFICATICN 

sCCNSGLE RECIEVE CONTROL/STATUS 
sCONSSLE RECIEVE DATA BUFFER 

; (TO-1D REGISTER) 

sCONSOLE TRANSMIT CONTROL/STATUS 
:CCNSOLE TRANSMIT DATA BUFFER 

; (FROM-ID REGISTER) 

;DATA PATH D/Q REGISTERS (MAINT ONLY) 
sINTERVAL CLOCK NEXT PERIOD REGISTER 
INTERVAL CLOCK CONTROL/STATUS 
sCURRENT INTERVAL COUNT 

sCPU ERSO0R/STATUS 

sEXCEPTION & INTERRUPT CONTROL 
;SOFTWARE INTERRUPT REGISTER 
sPRCCESSOR STATUS LONGWORD 
;TRANSLATION BUFFER DATA 

:TB ERROR/STATUS 0 

:TB ERROR/STATUS 1 

;ACCELERATOR REGISTER #0 
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*ID BUS 


ACC.1=15 
ACC. 2=16 
ACC.CS=17 
SILO=18 
SB8I.ERR=19 
TIME .ADDR=1A 
FAULT=1B 
COMP=1C 
MAINT=1D 
PARITY=1€£ 
USTACK=20 
USREAK=21 
WCS.ADDR=22 
WCS.CATA=23 


ADDRESSES CONTINUED. 


PCBR=24 
P1BR=25 
SBR=26 
KSP=28 
ESP=29 
SSP=2A 
USP=22 
1SP=2C 
FPDA=2D 
D.SV=z2E 
Q.SV=2F 
TO=39 
T1=31 
T2=32 
T3=33 
T4=34 
T5=35 
T6=35 
T7=37 
T8=33 
T3=39 
PCB8=3A 
SCBB=3B 
POLR=3C 
P1LR=3D 
SLR=3E 


;4ACCELERATOR REGISTER #1 
;ACOCELERATOR REGISTER #2 
sACCELERATOR CONTROL; STATUS 
sNEXT ITEM FROM SBI HISTORY 
*;SEI ERROR REGISTER 

7931 TivEOUT ADDRESS 

! FAULT, STATUS 

7;SBi SILO COMPARATOR 

7;SBi MAINTENANCE 

s;CACKE PARITY 

>MICROSTACK 

;MicRO SREAK 


;WRLTING WCS COUNTS ADDRESS 


24-4F &RE RAM LOCATIONS 


S CPACE 0 BASE REGISTER 
S SPACE 1 S3ASE REGISTER 
i SPACE BASE REGISTER 
GREL STACK PCINTER 

XEL STACK POINTER 

Grebe 1SOR STACK POINTER 
eer TACK POINTER 

INTERRUPT STACK POINTER 


Win *® uv v 
7m iN -< 4) 
mwod 


;GENERAL TEMPS 


sPROCESS CONTROL BLOCK BASE 
sSYSTE™M CONTROL BLOCK BASE 

sPROCESS O LENGTH REGISTER 

s;FROCCESS 1 LENGTH REGISTER 

sSYSTETA LENGTH REGISTER 
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J/=0,13,0,+ 


KMX/=0,6,58 


-8=0 

~1=1 

~2=2 

-3=3 

424 
SP1.CON=5 
SP2.CON=6 
ZERO=6 
SC=7 


-14=8 
~A0=9 
~34=0A 
»-28=08 
~-40=0C 
-50=0D 
-3000=0E 
~EF=0F 
~-60=10 
-8000=11 
~FF=12 
-FFOO0=13 
~1&=14 
~3F=15 
~7F=16 
07217 
-F=18 
-10=19 
~FFES=14 
~FFFO=18 
-FFFG=1C 
~-20=1D 
2s0=1E 
~18=1F 
~-3F F220 


;NEXT MICRO WORD ADDRESS, DEFAULT IS THE 


*>FOLLOWING MICRO WCRD 
;SYMBOLS ARE CEFINED BY ":* 


;CONSTANTS OR # 


{B= 3F s 


sDECIMAL VAL 


FROM FK 

348 FROM 
°#1 FROM 
,7Z2 FROM 
#3 FROM 
s#4 FRON 


;SPECIF:ER 1 CONSTANT 


sSECIFIER 2 CONSTANT 
; OR ZEROS (VAX MODE) 


3SC{9:0} 


FROM FK 


CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MOOSE) 
UE OF CONSTANT 


(AF,JL,MH) 


(AF,JL,MH,TF) 
(AF ,MH) 

(JL) 

(JL) 
(AF,JUL,MH,TF) 
(AF) 

(MH, TF) 

(MH, AF,JL) 
(AF) 
(MH,AF,TF) 


(AF ,MH) 
(MH,CM,AF,TF) 
(MH,AF,UL,TF) 
(MH, TF) 
(CM,uL,TF,MH) 
(CM, TF,MH) 
(CM,JL,MH,TF) 
(CM,AF,MH,TF) 
(MH,AF,TF) 
(CM) 


(-11 MODE) 
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.C=21 312 (CM,JL,TF,MH) 
.D=22 213 (TF) 
.1F=23 331 (AF,JL,MH, TF) 
.1F00=24 37936 (JL,MH) 
.B0=25 3176 (MH) 
-£003=26 ; (CM) 
.7C=27 5124 (AF) 
. FFEO=28 7-32 (JL) 
.60=29 396 (TF) 
: SPARE=2A 
.DFCF=2B 3? (JL) 
.FFEF=2C 7-17 (AF) 
.FFF1=20 3-15 (AF) 
.19=2E 225 (AF) 
.FFFQ=2F :=7 (AF) 
; KMX DEFINITION CONTINUED 
. FFFF=30 :—1 (MH,JL,TF) 
.88=31 3136 (AF) 
.3030=32 :? (TF) 
.F0=33 3240 (TF) 
.C0=34 3192 (TF,MH) 
.6235 °6 (CM,JL, TF) 
.9=36 39 (CM) 
. FEF 6=37 7-16 (CM) 
.FFF5=38 7-11 (CM) 
.1A=39 +26 (CM,AF,TF) 
.24=3A +36 (CM, MH) 
.18=38 327 (CM,AF,TF) 
.FFEC=3C 7-4 (CM, TF,MH) 
.A=3D 710 (AF ,MH) 
. 7E=3E 5126 (AF,TF) 
: SPARE=3F 
MCT/=02,6,42,D sMEMORY CONTROL 
TEST.RCHK=00 sTEST TBUF WITH READ CHECK 
MEM. NOP=02 sNEITHER CPU NOR IB GETS MEM CYCLE 
TEST.WCHK=04 sTEST TSUF WITH WRITE CHECK 
WRITE.V.NOCHK=0A “WRITE, INHIBIT TRAPS 
WRITE.V.WCHK=CC WRITE, NORMAL VARIETY 


LOCKWRITE.V.XCHK=0E sINTERLOCK WRITE, VIRTUAL ADDRESS 
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FCK/=0,3,32,D 


READ.V.&CHK=10 
READ.V.NOCHK=12 
READ.V.alceK=14 
READ.V.TECHK=16 
READ.V.NEwECH=18 


LOCKRELS.V.NOCHA=IA 
LOCKREAD.V .wCHASIC 
S8I. hoeD=20 

SBI .HOLI+UNJAM=22 
INVALISATE=24 
VALICDATE=25 

St seer 
WRITE.F= 

POGuRIGe. Case 
READ. P=32 

READ. INT.SUM=36 
LOCKREAD.F&=3A 
ALLOW. I8.READ=3E 


MSC/=0,4,25,0 


NOP=0 

CHK. CHM=01 

CHK. FLT.GPR=92 
CRK.O55.A50R=03 
IRD=04 


CLR. FPS =e 

SET. FrC=09 
CLR.NEST.ERR=OA 
SET.NEST.ERR=08 
SECONC. REF =6C 
RETRY.NC. TRAP=05 
RETRY. TRAPs CE 
INH.CM.ADOR=0F 


NOP=0 


SREAD, NORMAL VARIETY 
‘READ, INHIBIT TRAPS 

7RELD FOR MODIFY 

*READ, CHECK CONTROLLED 8Y IBUFFER 
“BEGIN NEW INSTRUCTION STREAM 

+ DLTA GOES TO INSTRUCTION BUFFEX 
SINTERLSCK READ, INH13IT CHECK 
-INTERLOCK READ, NORMAL VARIETY 
*STOP ALL SBI ACTIVITY 


tReSiee Bs 

“CLEAR CACHE ENTRIES 

SMI CRCSTAGNOSTIC FORCE VALID 
SEXTENCED WRITE TO CLEAR MOS ERRCRS 
sMP ITE, PHYSICAL 

SINTERLECK WRITE, PHYSICAL 

sREAD, FHYSICA 

SINTEOARARUPT SUMMARY READ 

sINTERLOCK READ, PHYSICAL 

;GIVE i3 A CYCLE IF IT WANTS ONE 


;CEFAULT 
CREATE NEW PSL FOR CHM 
sUTRAP IF ALU<15>=1, ALU<14:7>=0 


;THIS STATE IS INSTRUCTION DECOD= 


;TAKE CONDITION CODES FROM ACCELERATOR 


(AND FOP RLOG STACK) 
SCLEAR &SL<FPO> BIT 
sSET SAM 


;CLR NESTED ERROR FLAG IN CPU STATUS 


;SET SAME 

;OF SINS LIGNED DATA REFERENCE 

sAPPLY SAVED CONTEXT, INHIBIT TRAYS 
APPLY SAVED CONTEXT TO THIS REF 
;ALLOW USE OF FULL 32-BIT ADDRESS 


;ADDRESS CCUNT CCNTROL 


DEFAULT 
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PC_VA=1 


PC_IBA=2 
VA+4=3 7VA_VAt4 
PC+1=4 sFC_&C+1 
PC+2=5 ,;PC_PC+2 
PC+4=6 s;PC_PC+4 
PC+N=7 s;PC_PC+N, N IS DETERMINED BY INSTR S8UFFER 
QK/=0,4,51,D 
NOP=0 sDEFAULT, HOLD 
LEFT2=1 ;COUSLE SHIFT LEFT 2 
RIGAT2=2 ;OOuUPLE SHIFT RIGHT 2 
LEFT=5 
RIGHT=6 
SHF=8 s;LO4D SHF, INTEGER FCRMAT 
SHF.FL=9 ;LCOAD SHF, UNPACKED FLOATING FORMAT 
DEC.CON=0A sOECIMAL CONSTANT = 6'S IN EACH NiSSiE 
> FOR WHICH ALU CRY OUT IS FALSE 
ACCEL=08 ;LOAC ACCELERATOR DATA FROM OF BUS 
D=0C 
ID=0E ,;.CAC ID BUS 
CLR=OF ;LCAD CERO 
RAMX/=0,1,77,0 sDATA PATH fAIXER TG AMX 
D=0 ;DEFAULT 
Q=1 
RBMX/=0,1,77 sDATA PATH MIXER TO SMX. SAME BIT AS RAMX 
Q=0 
D=1 
SCK/=0,1,23,0 sSC REGISTER CONTROL 
NOP=0 ;OcrAULT, HOLD 
LOAD=1 s;LCAD SMX<09:00> 
SGN/=0,3,48,D ;SIGN CONTROLS 
NOP=0 sDES AULT 
LOAD.SS=1 7SS_ALU<15> 
SS.FROM.SO0=2 755.50 
NOT.SO=3 s;SD_NCT SO 
SO.FROM.SS=4 $o5 S85 
SS.XGR.ALU=5 ,a0_4%LL<15>, SS_SS.XGR.ALU<15> 
ADD.SU8=6 ;SCO_LALUS15>, SS_SS.XOR.ALU<K15>.XoR. IR <1> 
CLR.SO+tSS=7 ,CLEAR SOTH 
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SHF/20,3,85,9 
ALU=0 
LEFT=1 
RIGHT=2 
ALU.DT=3 
RIGHT2=4 
LEFT3=5 


S1/=3,3,55,D 


DIVD=0 
ASHR=1 
ASHL=2 
ZERO=3 
SPARE=4 
DIv=5 
MUL+=6 
MUL-=7 


SMX/=0,2,16 
EALU=0 
FE=1 
ALU=2 
ALU. EXP=3 


SP0/=0,7,35,0 
NOP=0 
LOAD.LC.SC=6 
WRITE.RC.SC=7 


SPO.AC/=0,4,38 
LOAD. LAB=1 
LOAD. LA=2 
WRITE.RAB=3 


SPO.ACN/=0,3,35 


SP1.SP1=0 
SP2.SP2=1 


;ALU SHIFTER CONTROLS 
sDEFAULT, SHF_ALU 
*SHF_ALU(L1), INSERT SI CNTL 
;SHF_ALU(R1), INSERT SI CNTL 
7SHF_ALU(DT: LO,L1,L2,L3), INSERT 0 
;SHF_ALU(R2), INSERT SI CNTL 
*SHF_ALU(L3) 


;SHIFT INPUT CONTROLS 


; SHF D Q 

° PSL<N> Q31 ALU C31 
: ALU 31 QO C31 

; 0 0 031 

’ 0 0 @) 

: Q31 Q31 ALU C31 
: 0 ALU 0,1 0 

‘ 1 ALU 0,1 1 


sMIXER TO SC 
sEALU <9:0> 
,FE<9:0> 
sALU<09:00> 
sALU<13:07> 


sSCRATCH PAD OPCODE, 7 BITS 
sDEFAULT 
;LOAD LC, ADR=SC[03:00] 
;WRITE RC, ADR=SC[03:00] 


34 FUNCTION BITS OF SPO FIELD 
sLOAD LA, LB FROM R(ACN) 
;LOAD LA_RN, HOLD LB 
sWRITE RA, RB (ACN) 


;AC NUMBER IN SPO FIELD 


>VAX MOCE RA RB 
70 SP1 R SP1 R 
71 SP2 R SP2 R 
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SP2.SP1=2 72 SP2 R SP1 R 

PRN=3 33 PRN PRN 

PRN+1=4 74 PRN+1 PRN+1 

$C=5 :5 SC<03:00> SC<03:00> 

SP14+1=6 6 SP1 R+1 SP1 R+1 
SP0O.ACN11/=0,3,35 sAC NUMBER IN SPO FIELD —- 11 MODE 

s-11 MODE RA RB 

SRC.SRC=0 30 SRC R SRC R 

DST.DOST=1 = DST R DST R 

DST.SRC=2 +2 DST R SRC R 

sSRC.SRC=3 3 SRC R SRC R 

SRC.OR.1=4 34 SRC R .OR. 1 SRC R .OR. 1 

SC=5 ripe, SC<03:00> SC<03:00> 
SP0.R/=0,3,39 sSCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR 

LOAD.LC=2 sLOAD LC, ADR=SPO.RN 

WRITE.RC=3 sWRITE RC 

LOAD.LAB=4 sLOAD LA, LB 

WRITE.RAB25 swRITE RA, RB 

LUAD.LABT.WRITE.RC=6 sLOAD LA, LB[R1], AND WRITE RC[RN] 

LOAD.LC.WRITE.RABI=7 ;LOAD LCE RN], AND WRITE RA, RB[R1] 
SPO.RAB/=0,4,35 sRA/RB LOCATIONS 

RO=0 

R1i=1 

R2=2 

R3=3 

R4=4 

R5=5 

R6=6 

R7=7 

AP=0C °-R12 = ARGUMENT LIST POINTER 

FP=0D0 R13 = STACK FRAME POINTER 

SP=0E sR14 = STACK PSINTER 

R15=0F ;R1S5 = PC, TO SOFTWARE, SCRATCH TO UCODE 
SPO.RC/=0,4,35 sRC LOCATIONS 

TO=0 

Ti=1 

T2=2 

T3=3 
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T4=4 


T5=5 

T6=6 

T7=7 

LC.SV=8 ;MEM MGMT SAVES LC HERE 
VA.SV=9 

PTE.VA=0A 

PTE.PA=0B8 

PC.Sv=0C 

SC.SV=C0D 

VA.REF=0EF 


MBIT.VA=CF 
PTE.MASK=0F 


SUB/=0,2,64,D ;SUBROUTINE CONTROL 
NOP=0 ;DEFAULT 
CALL=1 ;PUSH USC OF THIS MiCROINSTRUCTION 


>; ONTO USTACK 
RET=2 ;"CGR" TOP OF USTACK TO UPC 
; AND POP USTACK 
SPEC=3 sREPLACE LOW 8 BITS OF NEXT 
; UPC WITH SPECIFIER DECODE FROM 
; INSTRUCTION BUFFER 


VAK/=0,1,25,0 
NOP=0 ;CEFAULT 
LOAD=1 ;LCAD VA 


sALU_O... THRU ALU_D.AND... 


ALU_0(A) “AMX/RAMX.OXT,DT/LONG, ALU/A" 

ALU_O[]D "ALU/@1,AMX/RAMX.OX47 , LONG, BMX, REMX, RBMX/D" 
ALU_O-D "AMX /RAMX.OXT,OT/LONG,. RBMX/D, BX /RBMX, ALU/A~B" 
ALU_0-D-1 “AMX /RAMX.OXT,DT/LONG, RSMA/D, BVX/RBMX,ALU/A-B-1" 
ALU_0+D "AMX /RAMX.OXT,OT,/LONG, RBVX/D, BVX/RBMX , ALU/A+B" 
ALU_O-K[ ] "AMX/RANMX,OXT,OT/LONG,. KWX/O1, BMX/KMX, ALU/ A~B" 
ALU_O-K[ ]-1 "KMX/@1. BMX /KMX, AMX, RAVX.OXT,OT/LONG, ALU/A~B-1" 
ALU_O+K[ ] "KMX /@1, BIX/KMX, AMA “RAMX.OXT, OT/LONG, ALU/A+B" 
ALU_O+K[ ]+1 "KMX/@1, BMX/KMX,AMX/ RAMK.OXT, OT/LONG, ALU/A+B+1" 
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ALU_O+LB+1 
ALU_O+LC 
ALU_O-LC 
ALU_O+LC+1 
ALU_O-LC-1 
ALU_O+MASK+1 
ALU_0+Q 
ALU_9-Q 
ALU_0-Q-1 
ALU_0+Q+1 
ALU_~1 
ALU_D 
ALU_D.OXT[] 


ALU_D.OXT[].AND.K[ ] 
ALU_D.OXT[ ].ANON2T.K{[] 


ALU_D.OXT[ ]+K[] 
ALU_D.OxT{ ]-K[] 
ALU_D.OXT[]+LC 
ALU_D.OXT[ ]+Q 
ALU_D.OxT[ ]-Q 
ALU_D.AND.K[ ] 
ALU_D.AND.MASK 
ALU_D.ANDNOT.K[ ] 


"AMX /RAMX.OXT,DOT/LONG, EMX/L5,ALU/A+B+1" 
"AMX/RAMX.OXT,DT/LGONG, BMX/LC,ALU/A+B" 
“AMX/RAMX.OXT,OT/LONG, EMX/LC,ALU/A-B" 
“AMX/RAMX.OXTF,OT/LONG, 2MX/LC,ALU/A+B+1 " 

"AMX /RANX.OXT,OT/LONG, 8MX “LC,ALU/A-B-1" 

"AMX /RAMX.OXT,DT/LONG, SMX /MASK,ALU/A+B4+1" 
"AMX,,RAMX.OXT,DT/LONG, RBWX/Q, BMX/RBMX,ALU/A+B" 
"AMX/RAMX.OXT,OT/LONG, REMX/Q, BX/REMX,ALU/A-B" 
"AMX /RAMKX.OXT,OT/ LONG, R3MX/Q, BMX /RBMX ,ALU/A-B-1" 
"AMX /RAMX.OXT, DT/LONG, RBMX/Q, BMX /RBMX, ALU/A+B+1 “ 
"AMX /RAMX.OXT,DT/LONG, ALU/NOTA" 
"RAMX/C,AMX/RAMX, ALU/A" 

"RAMX/D, AMX /RAMX.OXT,D0T/@1, ALU/A" 


“RAMX/D, AMX/RAMX.OXT,DT/21,KMX/@2, BMX/KMX, ALU/A+8" 
"RAMX/D, &MX/RAMX.OXT,OT/@1,AMX/2-2, BMX,/KMX, ALU/A~B" 
"ALU, ArB, AMX/RAMX.OXT, DT/81,RAVX/D, BMX/LC" 
"ALU/A+t3, ANX/RAMX.OXT,DT,/91, RAMK/D, BMX/RBMX, RBMX/Q" 
“RAMX/D,AMX/RAMX.OXT,OT/@1,RBMX,'Q, BMX/RBMX, ALU/A~B" 
"RAMX/LD, AMX/RAMX,KMA/€1, SMX,"KMX , ALU/AND" 
"RAMX/D, AMX/RAMX, BMX /MASK,ALU/ AND" 
"RAMX/D,AMX,RAMX , KI#X,'@1 , BMX/KMX , ALU/ANDNOT “ 


ALU_D.ANDNOT .MASK "RAMX/0,AMX/RAMX, BMX /MASK, ALU/ANDNOT " 


ALU_D.ANDNOT.Q 


"RAMX/D,AMX/RAMX,RBMX/Q, SMX/RGMX,ALU/ANDNOT" 


sALU_D(B)... THRU ALU_D.XOR... 


ALU_D(8) 
ALU_O[ ]K[] 
ALU_D+K{ ] 
ALU_D-K{ ] 
ALU_D+K[ }+1 
ALU_D-K[ ]-1 
ALU_D-LB 
ALU_D[]LC 
ALU_D+LC 
ALU_D-LC 
ALU_D-LC-1 
ALU_D+LC+PSL.C 
ALU_D.OR.K[] 
ALU_D.GR.LC 


“RBMX/D, BMX/RBMX, ALU/B" 

"RAVX/D, AMX/RAMX, KMA /92, SMX /KMX, ALU/@1 " 
"RAMX/D,AMX/RAMX , KMX/@1, BMX,“KMX,ALU/A+B" 
“RANX/D,AMX/RAMX,KMX/@1,BMX,KM<,ALU/A-B" 
"RAMA/D, AMX /RAMX , KMX /O1,EMX/KVX, ALU/A+B4+1" 
"RAMX/D,AMX/RAMX, KMX/@1, S¥X/KMX, ALU/A-B-1 " 
"RAMX/;D,AMX/RAMX, B¥X/LB,ALU/A-B" 
"RAMX/D,AMX/RAMX, BYX/LC,ALU/O1" 

"RAMX/D, AMX/RAMZ , BMX/LC,ALUZA+S" 
"RAMX/D,AMX/RAMX , BMX/LC,ALU,A-B" 

"RAMX/D, AMX/RAMX, BIAX/LC,ALU/A-3-1" 
"RANX/D, AMX/RAMX, B¥A/LC,ALU/A+B+PSL.C" 
"RANX/D,AMX/RAMX, KIX /91, BMX/KMX, ALU/OR" 
“RAMX/D, AMX/RAMX, BMX/LC,ALU;OR" 


"RAMX/D,AMX/RAMX.CXT,OT,'@1,KMX/@2, BMX/KMX,.ALU/AND" 
"ALU/ANDNOT, AMX/RAMX.OXT,BDT/@1,RAMA/D, BMX/KMX , KMX/G2" 


(LNOO) SNOILINIS3G G1314d WOY TOYULNOD DILSONSVIGOXOIN 


vOE 


ALU_D.ORNOT.MASK 
ALU_D.OR.Q 
ALU_D[]Q 

ALU_D+Q 

ALU_D-Q 
ALU_D+Q+1 
ALU_D-Q-1 
ALU_D+Q+PSL.C 
ALU_D.SXT[] 


"RAMX/D,AMA/RAMX, SMX //MASK, ALU/ORNOT* 
"RAMX/D,AMX/RAMX, REMX/Q, BMX/RBMX , ALU/OR" 
"RAMX/D,AMX/RAMX, RBMX/Q,BMX/R3MX, ALU/@1" 
"RAMX/D, AMX/RAMX, RBMX/Q, BMX/RBMX , ALU/A+B" 
"RAMX/D, AMX/RAMX , RBMX//Q, BMX/RBMX,ALU/A-B" 
“RAMX/D, AMX/RAMX , RBMX/Q, BMX /RBMX ,ALU/A+B+1 " 
"RAMX/D,AMX/RAMX, RBMX/Q, BMX /RBMX,ALU/A-B-1" 
"ALU/A+B+PSL.C,AMX/RAMA, BMX,'RBMX , RBMX/Q,RAMX/D*" 
"RAMX/D,AMX/RAMX.SXT,DT/©1,ALU/A" 


ALU_D.SXT[].AND.K[ ] "RAMX,/'D, AMX; RAMX.SXT ,DT/@1, KMX/@2, BMX/KMX , ALU/AND" 


ALU_D.SXT[]+K[] 
ALU_D.XOR.K[ ] 
ALU_D.XOR.LC 
ALU_D.XOR.Q 
ALU_D.XOR.R[] 
ALU_D.XOR.RC[ ] 
;ALU_LK... THRU A 


ALU_K[ ] 

ALU_LA 
ALU_LA.AND.K[ ] 
ALU_LA.ANDNOT.K[ 


"RAMX/D,AMX/RAMX.SX7,DT/@1,KMX/ 22, BMX/KMX, ALU/A+B" 
"RAMX/D, AMX /RAMX , KMX/@1 , BMX; KMX, ALU/XOR" 
"RAMX/D,AMX/RAMX , BMX/LC,ALU/XOR" 
"RAMX/D,AMX/RAMX,RBEMX/Q,BMX/RBMX,ALU/XOR" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LAB, SPO.RAB/@1, BMX/LB,ALU/XOR" 
“RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/XOR" 
LU_PC... 


"KMX/@1,BMX/KMX,ALU/B" 

“AMX/LA,ALU/A" 
"AMX/LA,KMX/@1,BMX/KMX,ALU/AND" 

] "AMX/LA,KMX/@1,BMX/KMX,ALU/ANONOT" 


ALU_LA.ANDNOT .MASK "AMX/LA, BMX/MASK, ALU/ANDNOT" 


ALU_LA.XOR.LC 
ALU_LAL JD 
ALU_LA-D 
ALU_LA-D-1 
ALU_LA+K[ ] 
ALU_LA-K[ ] 
ALU_LA+K[ ]+1 
ALU_LA+K[ ].RLOG 
ALU_LA-K[ ].RLOG 
ALU_LA[ JLB 
ALU_LA+LC 
ALU_LA[ ]Q 
ALU_LA+Q 
ALU_LA-Q 
ALU_LA-Q-1 
ALU_LB 

ALU_LC 


"AMX/LA,BMX/LC,ALU/XCR" 
"AMX/LA,RBMX/D, BMX/RBMX, ALU/@1 " 
“AMX/LA,RBMX/D, BMX/RBMX, ALU/A-B" 
“AMX/LA,RBMX/D, BMX/RBMX, ALU/A-3B=1 " 
"AMX/LA,KMX/@1, BMX/KMX, ALU/A+B" 
"AMX/LA,KMX/@1 , BMX/KMX, ALU/A-B" 
"ALU/A+S+1,AMX/LA, BMX/KMX , KMX/@1 " 
“AMX/LA,KMX/@1 , 3MX/KMX,ALU/A+B.RLOG" 
“AMX /LA,KMX/@1, BMX/KMX, ALU/A-B.RLOG" 
“AMX,'LA, BMX/LB, ALU/@1" 
"ALU/A+B,AMX/LA, BMX /LC" 
“ANX/LA,RBMX/Q, BMX/RBMX, ALU/@1" 
“ALU/A+B,AMX/LA, BMX/RBMX , RBMX/Q" 
"ALU/A~B, AMX/LA, BMX/RBMX, RBMX/Q" 
“ALU/A-B-1,AMX/LA, BMX/RBMX, RBMX/Q" 
"BMX/LB,ALU/B" 

"BMX/LC,ALU/B" 
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ALU_NOT.D 
ALU_NOT.RC[ ] 
ALU_PACK.FP 
ALU_PC 


"ALU; NOTA, AMX/RAMX , RAMX/D" 
"SPO.R/LOAD.LC,SPO.RC/@1 , BMX/LC, AMX/RAMX. OXT, DT/LONG, ALU/ORNOT" 
“BMX /PACKED.FL,ALU/B" 

"BMX/PC,ALU/B" 


;ALU_Q... THRU CACHE_... 


ALU_Q 
ALU_Q.OXT[] 


“RAMX/Q,AMX/RAMX,ALU/A" 
"RAMX/Q,AMX/RAMX.OXT,DT/@1,ALU/A" 


ALU_Q.OXT[].ANONOT.K[] “ALU/ANDNOT,AMX/RAMX.OXT,DOT/@1,RAMX/Q, BMX/KMX, KMX/82" 


ALU_Q.OXT[].OR.K 
ALU_Q.OXT[].OR.D 
ALU_Q.OXT[]+D 
ALU_Q.OXT[J]+0D+1 
ALU_Q.OXT[]+K[] 
ALU_Q.OXT[ ]-K[ ] 
ALU_Q.AND.K{ ] 


[] "ALU/OR,AMX/RAMX.OXT,OT/@1, RAMX/Q, BMX/KMX , KMX/@2" 
"ALU/OR,AMX/RAMX.OXT,DT/@1,RAMX/Q, BMX/RBMX, RBMX/D" 
"ALU/A+B, AMX/RAMX.OXT,CT/@1,8MX/RBMX,RBMX/D, RAMX/Q" 
“ALU/A+B+1,AMX/RAMX. OXT,ST/21, BVX/RBMX, RAMX/Q, RBMX/D" 
“ALU/A+B, AMX/RAMX.OXT,DT/@1,RAVX/Q, BMX/KMX, KMX/@2“ 
"ALU/A~B, AMX/RAMX.OXT,OT/31,RAMX/Q,BMX/KMX, KMX/@2" 
"RAMX/Q,AMX/RAMX , KMX /©1, BMX/KMX,ALU/AND" 


ALU_Q.ANDNOT .MASK "RAMX/Q,AMXA/RANX, BMX, VASK,ALU/ANDONOT" 


ALU_Q.ANONOT.K[ J 
ALU_Q(B) 
ALU_Q[ jo 
ALU_Q-D 
ALU_Q-D-1 
ALU_Q+K[ ] 
ALU_Q-K[ ] 
ALU_Q+K[ ]+1 
ALU_Q+LB 
ALU_Q-LB 
ALU_Q+LB+1 
ALU_Q+LC 
ALU_Q-LC 
ALU_Q+LC+1 
ALU_Q+MASK 
ALU_Q-MASK~-1 
ALU_Q.OR.K[ ] 
ALU_Q.OR.LC 
ALU_Q.ORNOT.K[ ] 
ALU_Q.SXT[] 


"RAMX/Q,AMX/RAMX, KMX/@1, BMX/KMX, ALU/ANDNOT * 
"RBMX/Q, BMX/RBMX, ALU/B" 
"RAMX/Q, AMX/RAMX, RBMX/D, BMX /RBMX , ALU/@1 " 
"RAMX/Q,AMX/RAMX, RBMX/'D, BMX/RBMX, ALU/A-B" 
"ALU/A-B-1,AMX/RAMX, RAMX,/Q, BMX/RBMX , RBMX/D" 
“RAMX/Q,AMX/RAMX , KMX/@1, BMX//KMX, ALU/A+B" 
"RAMX/Q,AMX/RAMX, KMX/@1, BMX/KMX, ALU/A-B" 
"ALU/A+B+1,AMX/RAMX , RAMX/Q, BMX/KMX , KMX/@1 * 
"RAMX/Q, AMX/RAMX, BMX /LB,ALU,’A+B" 
"RAMX/Q,AMX/RAMX, BMX/LB,ALU/A~B" 
“RAMX/Q, AMX/RAMX, BMX /L3, ALU/A+B+1" 
"RAMX/Q,AMX/RAMX , BMX/LC,ALU/A+B" 
"RAMX/Q,AMX/RAMX, BMX/LC,ALU/A-B" 
“ALU/A+B+1,AMX/RAMX, RAMX/Q, BMX/LC" 
"ALU/A+B, AMX/RAMX, RAMX/Q, BMX/MASK" 
"ALU/A-B-1, AMX/RAMX , RAMX,/Q, BMX /MASK" 
"RAMX/Q,AMX/RAMX , KMX/@1 , BMX/KMX, ALU/OR" 
"RAMX/Q,AMX/RAMX, BMX/LC, ALU/OR" 
“ALU/ORNOT , AMX/R AMX, RAMX/Q, BMX/KMX , KMX/@1 * 
"ALU/A, AMX/RAMX.SXT,OT/@1,RAMX/Q" 


ALU_Q.SXT[].ANDNGT.K[]  "“ALU/ANDNOT, AMX/RAMX.SXT,RAMX/Q, BMX/KMX , KMX/@2,DT/@1 “ 


ALU_Q.SXT[J+K[] 
ALU_Q.SXT[]+LB 


"RAMX/Q,AMX/RAMX.SXT,DT/@1,KMX/G2, BMX/KMX,ALU/A+B" 
"RAMX/Q,AMX/RAMX.SXT,OT/@1,EMX/LB,ALU/A+B" 
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ALU_Q.SXT[]+PC "RAMX/G,AMX/RAMX.SXT,DT,'31, BMX/EC,ALU/A+B" 


ALU_Q.XOR.D "RAVX/Q,AMX/RAMX, BMX“ R3MX,RBMX/D,ALU/XOR" 

ALU_Q.XOR.K[ ] "RAMX/Q,AMX/RAMX ,KVX/E1, BMX, KMX, ALU/XOR" 

ALU_Q.XOR.LC "RAMX/Q, AMX/RAMX, BMX,/LC,ALU,XOR" 

ALU_R[ ] "SPO.R/LOAD. LAB, SPO. RAB/G1,AMX/LA,ALU/A" 

ALU_R[].AND.K[] "SPO.R/LCAD.LAB,SFO.RAS/©1, ANX, LA, KMX/@2, BMX/KMX, ALU/AND" 
ALU_R[ ].ANONOT.MASK "SPO.R/LOAD. LAS.SPO.RAS/@1, AMX/LA, BMX/MASK, ALU/ANDNOT" 
ALU_R(D5T) "SPO.AC/LOAD.LAB,S°8G.ACN11/DS5T.OST,AMX/LA,ALU/A" 


ALU_R[].OR.K[] "“SPO.R/LOAD.LAB.SPO. RAPS S1, AMX LA, KMX/@2, BMX/KMX, ALU/OR" 
ALU_R[].ORNOT.K[] "ALU/ORNOT,AMX/LA, BMX/KMX, SPO.R/LOAD. LAB, SPO.RAB/@1,KMX/32" 
ALU_R[].XOR.K[] "SPO.R/LOAD.LAB, SPO. RAB/G1, ANIX/LA,KMX/@2, BMX/KMX, ALU/XOR" 


ALU_RC[ J "SPO.R/LOAD.LC,SPO.8C/31,5MX/LC,ALU/B" 
ALU_RC(SC) "SPO/LCAD.LC.SC,BM4/LCE,ALU/5" 

ALU_R(SP1)+K[].RLOG "SPO.AC/LOAD.LAE,SFO.ACN,SP1.SP1,AMX/LA, KMX/@1 , BX, KMX, ALU/A+B.RLOG" 
CACHE_D[ ] "VAK/NOP ,MCT/WRITE.V.WCHK,DT/@1,DK/NOP" 

CACHE[ ]_D "VAK/NOP ,MCT/WRITE.V.WCHK,MSC/@1,DK/NOO" 

CACHE_D.INST.ODEP "VAK/NOP ,MCT/WRITE.V.WCHK,OT/INST.DEP,DK/NOP" 
CACHE_D[].NOCHK "VAK/NOP ,MCT/WRITE.V.NCCHK,DT,’S! ,DK/NOP" 

CACHE.©_D[ j "VAK/NCP ,MCT/WRITE.P,OT/@1,DK/NOP" 

CACHE_D[].LK "VAK/NOP ,MCT/LOCKWRITE.V.XCHK,O7T/@1,DK/NOP" 

;D_0... THRU D_CACHE... 

D_O "DK/CLR" 

D_O-D "AMX /RAMX.OXT,OT/LONG.RBMX/D, BMX/RBMX,ALU/A-8, SHF/ALU, DK,’SHF" 
D_O+K[ J+1 “AMX/RAMX.OXT,OT/LONG, 4XMX,G1 , BMX/KMX, ALU/A+B+1,SHF/ALU,DK/ SHF" 
D_O+LC+1 "AMX /RAMX -OXT,OT/LONG. BUX’ LC, ALU/A+B4+1, SHF/ALU, DK/SHE" 

0_0-Q "AMX; RAMX.OXT,DT/LONG, RS¥X,Q, 9MX/RBMX, ALU/A-B, SHF/ALU, DK/SHF" 
D_ACCEL&SYNC “DK/ACCEL, ACF/SYNC"“ 

D_ALU "“SHF/A_U,DOK/SHF" 

D_ALU.LEFT "SHE /LEFT,OK/SHF" 

D_ALU.LEFT2 "SHF/ALU.DT,OT/LONG, GK/SHF" 

D_ALU.LEFT3 “SHF/LEFT3,C0K/SHE" 

D_ALU.RIGHT "“SHF/RIGHT ,DK/SHF" 

D_ALU.RIGHT2 "SHF/RIGHT2,D0K/SHF" 

D_ALU( FRAC) "“SHF/ALU,DK/SHF.FL" 

D_BLANK "O K[.20]" 

D[ ]_CACHE "VAK/NGE ,MCT/READ.V.RONK, OT; 31 ,5K/NOP" 

D_CACHE[ J "VAK/NOP,MCT/READ.V.RCHK, NSC/@1,DK/NOP" 


D[ J_CACHE .ISCHK "VAK/NCP,MCT/READ.V. IBCHK,DT/31,DK/NOP" 
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D_CACHE.INST.DEP "VAK/NOP ,MCT/READ.V.IBCHK,DT/INST.DEP,DK/NOP" 


D_CACHE.LK[ ] “VAK/NOP ,MCT/LOCKREAD.V.WCKK,MSC/@1,DK/NOP" 
D[ ]_CACHE.LK "VAK/NOP ,MCT/LOCKREAD. V.WCHK,DT/@1,DK/NOP* 
O[ J_CACHE.NOCHK “VAK/NOP,MCT/READ.V.NOCHK.DT/@1.DK/NOP" 

D[ ]_CACHE.P “VAK/NGP,MCT/READ.P,DT/@1,DK/NOP" 


D[]J_CACHE.WCHK "VAK/NOP,MCT/READ.V.WCHK,DT/@1,0K/NOP" 
D_CACHE.WCHK[] “VAK/NOP,MCT/READ.V.WCHK,MSC/@1,OK/NOP" 
sO_DAL... THRU D_D... 


D_DAL.HORM "DK/DAL.SV" 

D_DAL.SC "DK/DAL.SC" 

D_D.OXT[] "RAMX/D,AMX/RAMX.OXT,DT/@1,ALU/A, SHF/ALU, DK/SHF" 

D_D.OXT[ ].ANONOT.K[ J "RAMX/D,AMX,/RAMX.OXT,OT/@1,KMX/@2, BMX/KMX ,ALU/ANONOT, SHF/ALU, OK/SHF" 
D_D.OXT[ ]+K[ ] "RAMX/D.AMX/RAMX .OXT ,DT/@1,KMX/O2, BMX/KMX, ALU,/A+B, SHF/ALU. DK/SHF * 
D_D.OXT[].0R.Q “RAMX/D.AMX/RAMX.OXT,OT/@1,RBMX.Q,BMX/REMX,ALU/OR, SHF/ALU,CK/SHF* 

D_D.OXT[ ]+0 "ALU/At3,AMX/RAMX.OXT,DT/@1, BMX/RBMX,RBMX/Q,D_ALU" 

D_D.OXT[ ]+Q+1 "RAMX,/D,AMX/RAMX.OXT ,9DT/@1, BMX/RBMX ,ALU/A+B+1,D_ALU" 

D_D.OXT[].XOR.Q "CK/SHF,ALU/XOR, SHF,/ALU.AMX/RAMX.OXT,RANX/D,DT/@1.RBMX/Q, BVX/RBMX" 
D_D.OXT[].XOR.RC[ } "RAMX/D, AMX /RAMX.OXT,DOT,/@1,SPO.R/LOAD.LC,SPO.RC/@2, BMX/LC,ALU/XOR,SHF/ALU,DK/SHF" 
D_D.AND.XK[ ] "RAMX/D,AMX/RAMX ,KMX/S1, BM X/KMX,ALU/AND, SHF/ALU,DK/SHF" 

D_D.ANO.K[].LEFT2 "RAMX/D, AMX/RAMX , KIX.’@1, BMX/KMX,ALU/AND, SHF/ALU.DT,OT/LONG, OK/SHF" 
D_O.AND.K[].RIGHT "RAMX/D,AMX/RAMX,KMX;€@1,BMX/KMX,ALU/AND, SHF/RIGHT , DK/SHF" 
D_D.AND.LC "RAMX,D,AMX/RAMX, BMX/LC,ALU, AND, SHF/ALU, DK/SHF" 

D_D.AND.MASK "RAMX/D,AMX/RAMX, BMX /MASK,ALU/AND, SHF/ALU, DK/SHF" 

D_D.AND.Q “RAMX/D.AMX/RAMX, RBMX/Q, BMX REVX,ALU/AND, SHF/ALU, DK/SHF" 

D_D.AND.RC[ J "RANX/D,AMX/RAMX,SPO.8/LOAD.LC.SPO.RC/C1, BMX/LC,ALU/AND, SHF/ALU,DK/SHF" 
D_D.ANONOT.K[J] "RAMX,/D,AMX/RAMX,K¥X/@1,EMX,KMX,ALU/ANDNOT,SHF/ALU, OK/SHF" 

D_D.ANONGT.LC "RAVX/D,AMX/RAMX , BMX/LC, ALU, ANONOT, SHF/ALU, DK/SHF" 

D_D.ANONOT.PSWZ "DK/SHF,ALU/ANONOT,AMX/RAMX, RANIX/D, BMX/KMX,KMX/.4,SHF/ALU" 

D_D.ANDNOT.Q "RAMAX/D,AMX/RAMX,REVX/Q, BVX/ REMIX ,ALU/ANDNOT,SHF/ALU, DK/SHF" 
D_D.ANDNOT.RC[] "“RAMX,D,AMX/RAMX,S°O.R/LOAD.LC,SPO.RC/@1,BMX/LC, ALU/ANDNOT , SHF/ALU, DK/SHF" 
D_D( FRAC) "RAMX/D,AMX/RAMX, ALU/A, SHF/4LU,0K/SHF.FL" 

D_O[ ]K{] "RAMX/D,AMX/RAMX, KMX /@2,BNX, KMX,ALU/@1, SHF/ALU, DK/SHF" 

D_D+K[ J "RAMX,D,ANX/RAMX , KNX /@1, BMX /KMX, ALU/AtB, SHF/ALU, DK/SHF" 

D_D-K[ ] "RAMX/D,AMX/RAMX,KMX /@1, BMX,/KMX,ALU/A-B, SHF/ALU, DK/SHF" 

D_D+K[ ]+1 "RAMX/D,AMX/RAMX ,KMX/@1, BMX/KMX, ALU/A+B+1, SHF/ALU, DK/SHF”" 

D_O+LB "RAVX/D,AMX/RAMX , BMX/LB,ALU,’A+B, SHF/ALU, DK/SHF" 

D_D+LC "RAMX/D,AMX/RA#X, BMX/LC,ALU/A+B, SHF/ALU,DK/SHF" 

D_D-LC "RAMX/D,AMX/RAMX, BMX/LC,ALU/A-B, SHF/ALU, DK/SHF" 

D_D+LC+PSL.C "RAMX/D,AMX/RAMX, BMX/LC,ALU/A+B+rPSL.C,SHF/ALU, DK/SHF" 
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D_D.LEFT 
D_D.LEFT2 
D_D[ JMASK 
D_D.OR.ASCII 
D_D.OR.K[] 
D_D.ORNOT.MASK 
D_D.OR.PSWC 
D_D.OR.PSWV 
D_D.OR.Q 
D_D.OR.RC[ ] 
D_D[]Q 


_D.SXTL] 
~D.SXT[ ].RIGHT 
-XOR.K[] 
_D.XOR. LC 
D.XOR.Q 


ahs esr ce ae ase gd ae a 


"DK/LEFT" 

"DK/LEFT2" 
"RAMX/D,AMX/RAMX, BMX //MASK,ALU/@1,SHF/ALU,DK/SHF" 
"D_D.OR.K[.30]" 

"RAMX/D, AMX/RAMX ,KMX /@1. BMX, KMX,ALU/OR, SHF/ALU, DK/SHF" 
"RAMX/D,AMX/RAMX, SMX /MASK, ALU/GRNOT,SHF,/ALU,DK/SHF" 
"OK/ SHE, ALU/OR, ABK/RANX , RAEX,/ D BHX/ KM, KMX/. 1,SHF/ALU" 
"CK /SHF,ALU/OR,AMX/SAMX, RAMK.D,EMX/ KNX, KMX/.2,SHF/ALU" 
"RAMX/D,ANX/RAMX ,RSVK,'Q, SMX, RBM, ALU/TR,SHF/ALU,DK/SHF" 


"RAMX/D.AMAX/RAMA,SPO.R/ LOAD. LC, SPO. RC/@1,3MX/LC,ALU/OR, SHF/ALU,OK/SHF" 


"RAMX/D,ANX/RAMX, REMX/Q,EMA/REMX, ALU/@1, SHF/ALU, DK/SHF" 
"RANX/D,AWX/RAMA, REMK/Q, SVX /REMX,ALU/A+B, SHF/ALU,DK/SHF" 
"RAMX/D.AMX/RAMX , REMX/Q, EMA RBMX, ALU/A~-E, SHF/ALU, DK/SHF*" 
"RAMK/O AMX /RAMX ,ROAK/Q, SMX, RBWK, ALU/A+8+1,SHF/ALU, DK/SHF " 
"RAMK/D.AMX/RAMX, RBMX,'Q, SMX/REMX, ALU/A-B-1,SHF/ALU, DK/SHE" 
"OK/RIGHT" 

"“O«<, RIGHT2" 

"RBNX/D0,5¥X/RBMX,ALU/3, SHF/RIGHT ,OK/ SHF" 

"OK /EYTE. SWAP" 

"RANX/D,AVX/RAMX.SXT, ale ee eee 
“RAMX/O,AMX/RAMX .SXT, 1,ALU/4&,SHF/RIGHT,CK/SHF" 
*"RAMX/D, RRA Cie Gee GAL) oR SHE ECU oe) SHE 
"RAMX/D,AMX/RAMX, BVX,LO,ALU/XOR, SHF/ALU, DK/SHF" 
"RAMA/D,AMX/RAMX, REN X/Q, BMX/RBMX,ALU/XOR, SHF/ALU, DK/SHF" 


;D_INT.SUM... THRU D_PC. 


D_INT.SUM 
o_k[] 

D_K[ ].RIGHT 
D_K[].RIGHT2 
D_LA 
D_LA.AND.K[] 
D_LA+D+PSL.C 
D_LA-D 

D_LA( FRAC) 
D_LA-K[ ] 
D_LA.RIGHT 
D_tB 

D_LB.PC 


"MCT/READ. INT. SUM,OK/NCP" 

"KMX/@1, BMX/KMX,ALU,/B, SHF/ALU, OK/SHF" 

"KMX/@1, BMX/KMX, ALU/B, SHF,/RIGHT, DK/SHE" 
"KMX/@1,BMX/KMX, ALU/B, SH=/RIGHT2,DK/SHF" 
"AMX/LA,ALU/A, SHF/ALU, OK/SHE" 
"AMX/LA,KMX/@1,BMX/KMX, ALU/AND, SHF/ALU, DK/SHF" 
“AMX)'LA.RBMX/D.BMX/R BMX, ALU/A+B+PSL.C, SHE/ALU, DK/SHF" 
"OK/SHF,ALU/A—B, AMX/LA, 8X/RSMX,RBMX/D, SHF/ALU" 
"AMX/LA,ALU/A, SHF/ALU, DK,/SHF.FL" 

"ANX/LA, KX /@1, BMX/KMX,ALU/A-B, SHF/ALU, DK/SHF " 
"AMX/LA,ALU/A, SHE/RIGHT ,CK/SHE" 

"BMX, iLB,ALU/B, SHF/ALU, OK, SHE" 
"SMX/PC.OR.LB,ALU,’S, SHF/ALU,OK/SHEF" 
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D_LC "BMX/LC,ALU/B, SHF/ALU. DK/SHE" 
D_LC(FRAC) "BNMX/LC,ALU/B, SHF/ALU,DK/SHF.FL" 

D_NOT.D “RAMX/D, AMX/RAMX , ALU/NOTA, SHF/ALU, DK/SHF" 

D_NOT.K[] "KMX,@1, BMX/KMA, AMX/RAMX.OXT, DT/LONG, ALU/ORNOT , SHF/ALU, DK/SHF 
D_NOT.MASK "BMX /MASK , AMX/RAMX.OXT,DT/LONG, ALU/ORNOT , SHF/ALU, DK/SHF" 
D_NOT.Q "RAMX/Q,AMX/RAMX, ALU/NGTA, SHF/ALU, DK/SHF" 

D_NOT.R[] “LA_RA[91],AMX/LA,ALU/NOTA, D_ALU* 

D_PACK.FP "BMX/PACKED.FL,ALU,'B, SHF/ALU, OK/SHF" 


D_PACK.FP.LEFT 


“BMX/PACKED.FL,ALU/B,SHF/LEFT,OK/SHF" 
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D_PC "“BMX/PC,ALU/B, SHF/ALU,DK/SHF" 
D_PC.LEFT "BMX/PC,ALU/B, SHF/LEFT,DK/SHF" 

7D_Q... 

D_Q "DK/Q" 

D_Q.OxT{[] "RAMX/Q, AMX/RAMX.OXT,DT/@1,ALU/A, SHF/ALU, DK/SHF" 

D_Q.AND.K[ ] "RAMX/Q,AMX/RAMX , KWiX /O1, BMX/KMX, ALU/AND, SHF/ALU, DK/SHF" 
D_Q.ANO.LC "RAMX/G@,AMX/RAMX , BMX /LC.ALU,/ AND, SHF/ALU, DK/SHF" 

D_Q.AND.MASK "RANX,/Q,AMX/RAMA, BMX /MASK,ALU/AND, SHF/ALU, DK/SHF" 

D_Q.ANONOT.O "RAMX/Q,AMX/RAMX, RBWX/D, BMX, RAMX,ALU/ANDNOT, SHF/ALU, DK/SHF" 
D_Q.ANDNOT.K[] “RAMX/Q,AMX/RAMKX,KM4/81 , BUX, KX, ALU/ANONOT, SHF/ALU, DK/SHF" 
D_Q.ANDNOT.MASK "“RAMX/Q,AMX/RAMX, BMX/MASK,ALU/ANDNOT, SHF/ALU, OK/SHF" 
D_Q.ANONOT.PSWC "DK/SHF,ALU/ANDNOT,AMX/RAMX, RANX/Q, BMX/KMX,KMX/.1, SHF/ALU" 
D_Q.ANONOT.PSWN "“DK/SHF,ALU/ANDNOT, AMX/RANX, RAMX/Q, 8MX/KMX,KMX/.8,SHF/ALU" 
D_Q.ANDONOT.PSWZ "DK/SHF,ALU/ANDNOT, AMX/RAMX, RAMX/Q, BMX/KMX,KMX/.4,SHF/ALU" 
D_Q.AND.RC[] "RAMX/G,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/G@1 , BMX/LC,ALU/AND, SHF/ALU, DK/SHF" 
D&Q_D+9 "RAMX/D,ANX/RAMX ,R3BNX/Q.EMxX/RB“X,ALU/A+B, SHF/ALU, DK/SHF,QK/SHF" 
D_Q+D "RAMX/Q,AMX/RAMX, REYX,/D, SMX,-REMX,ALU/A+B, SHF/ALU, DK/SHF" 

D_Q-D "RAMX,Q,AMX/RAMX, R3MX,;D, BMX; RSBEX,ALU/A-B, SHF/ALU, DK/SHF" 
D_Q-D-1 "RAVX/Q, AMX/RAMX,RBMX,'D, BUX; RBVK,ALU/A-B-1, SHF/ALU, DK/SHF" 

D_Q[ JO "RAMX/Q,AMX/RAMX, REVX,/D, BMX, RSMX,ALU/S1,SHF/ALU,DK/SHF" 

D_Q( FRAC) "RAMX/Q,ANX/RAMX,ALU/A, SHF/ALU,OK/SHF.FL" 

D_Q+K[ ] "RAMX/Q,AMX/RAMX , KMA/G@1,EMX/KMX,ALU/A+B, SHF/ALU, OK/SHF" 

D_Q-K[ ] "RAVX/G,AMX/RAMX , KA /@1, BMX/KMX,ALU/A-B, SHF/ALU, OK/SHF" 

D_Q-K{ ]-1 "RAMX/Q,AMX/RAMX , KMX/G1 , BUX, RMX, ALU/A-B-1, SHF/ALU, DK/SHE " 
D_Q+LB "RANX/Q,AMX/RAMX , BMX/LB,ALU/A1B,SHF/ALU, DK/SHF" 

D_Q[ ]MASK "RAMX/Q,4MX/RAMX , BMX /MASK ,ALU, @1,SHF/ALU, DK/SHF" 

D_Q.LEFT "RAMX,/O.AMX/RAMX,ALU/A, SHFE/LEFT,DK/SHF" 

D_Q.OR.K[] MOAMX,'Q,AMX/RAMX ,KMX /S1, EMX,KMX,ALU/OR, SHF/ALU, DK/SHF" 
D_Q.ORNOT.MASK “RAMX,/Q. SMX/RAMX, SVA/MASK ,Ai.U/ORNOT,SHF/ALU,DK/SHF" 
D_Q.OR.PSWC "DK, SHF,ALU/OR, AMX/RAMX, RAMX//Q, BMX/KMX , KMX/.1,SHF/ALU" 
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D_Q.OR.RC[ } 
D_Q+PC 
D_Q-PCSV 
D_Q.RIGHT 
D_Q.RIGHT2 


"RANA/Q.AMX/RANX,SF5.R/LG40.LC,SPO0.RC/@1,54X/LC,ALU/OR, SRF/ALU, DK/SHF" 
"“RAMX/Q, AMX /RAMA . BUX PC, ALU/A+2. SHE/ALU, DK/SHE" 

“RAMX SQ, AMA/RAMA, BVX/0,MSC/READ.RLOG, ALU/A“B, SHF/ALU, OK/SHE" 
“RAMX/Q,ANX/RAMX, ALU/A, SHE/RIGHT , CK/SHF" 

“"RAMX/Q,AMX/RAMX,ALU/A, SHF/RIGKT2,DK/SHF" 
"RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A, SHF/ALU,DK/SHF" 

"RAMX/Q,AMX/RAMX, SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/XOR, SHF/ALU, DK/SHF" 


;O_R... THRU O&VA_... 


ND.K[] 
RNOT.K[ J 


PO FE FO heed feed bed 
O > 


D_RLOG 
D_RLOG.RIGHT 
D_R(PRN+1) 
D_R(SC) 
O_R(SP1+1) 
D&VA_ALU 
D&VA_D-K[ J 
D&VA_D+LC 
D&EVA_D+9 
D&VA_LA 
DéVA_LB 
D&VA_Q 
D&VA_Q+LB.PC 


"“SPO.R/LOAD.LAB, SPO. RAS/SB1 ,ANX/LA,ALU/A, SHF/ALU, DK/SHF" 
"SPI.R/LOAD.LAB,SPO.RA3/@1,AMX/LA,KMX/E2, BMX/KMX,ALU/AND, SHF/ALU, OK/SHF" 
"LAB_RI@1),AMX/LA, BMX,KitX ,KMX/@2,ALU/ORNOT,D_ALU" 
"SPO.R/LOAD.LC,SPO.RC/O1,8MX,/,LC,ALU/B, SHF/ALU, DK/SHF" 

"BMX, PC.ALU/B, SHF/ALU,OK/SHF,SPG.R/WRITE.RC,SPO.RC/@1" 
"SPO/LOAD.LC.SC,BMA/LC,ALU/B,SHF/ALU,OK/SHF" 
"SPO.R/LOAD.LA®. SFO. RA3S/S1 ,AMX/LA,ALU/A,SHF/ALU, DK/SHF.FL" 
"BMxX/O0,MSC/READ.RLOG,ALU,B,SHF/ALU,DK/SHF"” 
"BMX/0O.MSC/READ.PLOG,ALU/B, SHF/RIGHT,DK/SHF" 
"SPO.AC/LOAD.LAS,SP0.ACN/ERN+1,AMX/LA,ALU/A, SHF/ALU, DK/SHF" 
"SPO.AC/LOAD.LAB,SPO.ACN/SC,AMX/LA,ALU/A, SHF/ALU,DK/SHF" 
"“SPO.AC/LOAD.LAB,SPO.ACN/(SP1+1,AMX/LA,ALU/A,SHF/ALU, DK/SHE" 
“VAK/LOAD, SHF/ALU,DK/SHF" 

“"RAMX/D,AMX/RAMX ,KMX /O1, BMIX/KMX,ALU/A-B, VAK/LOAD, SHF/ALU, DK /SHF" 
"RAMX/D, AMX/RAIAX , BMX/LC,ALU/A+B, VAK/LOAD, SHF/ALU,DK/SHF" 
"D_0+Q,VAK/LCAD" 

"AMX/LA,ALU/A, VAK/LOAC, SHF/ALU, DK/SHF*" 
"BMX/LB,ALU/8, VAK/LCAS, SHF/ALU, OK/SHF " 
"RAMX/Q,AMX/RAMX, ALU/A, VAK/LOAD, DK/Q" 

"RAMX/Q,AMX/RAMX, BMX/PC.OR.LB,ALU/A+B, VAK/LOAD, SHF/ALU, DK/SHF " 


;EALU_... THRU FE_... 


EALU_D(EXP) 
EALU_FE 
EALU_K[ ] 
EALU_R[ ] (EXP) 
EALU_SC 


EALU_SC.ANDNOT.K 


EALU_SC+FE 
EALU_SC-FE 
EALU_SC+K[ ] 


"RAMX/C.AMX/RAMX, EBMX,/AMX EXP, EALU/B" 

"“EBMX/FE,EALU/B" 

"KMX, @1,EBMX/KMX,EALU/B" 
"SPO.R/LOAD.LAB, SPO. RAS/@1,AMX/LA, EBMX/AMX. EXP, EALU/B" 
u EALU/A" 

ij "KMX/@1,EBMX/KMX,EALU/ANDNOT" 
"EBMX/FE,EALU/A+B" 

“EBMX/FE,EALU/A-B" 

"KMX/@1,EBMX/KMX, EALU,/A+B" 
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EALU_SC-K[ ] 
EALU_STATE 


FE_O(A) 
FE_D(EXP) 
FE_EALU 
FE_K[] 
FE_LA( EXP) 


"KMX/@1,EBMX/KMY, EALU/A-B" 
“EALU/A,MSC/LOAD.STATE" 


"AMX/RAMX .OXT, DT/LCONG, EBMX/AMX. EXP, EALU/B, FEK/LOAD" 
"RAMX/'D,AMX/RAMX , ESMX/ AMX. EXP, EALU/B, FEK/LOAD" 
"FEK/LOAD" 

“KMX/@1, EBMX/KMX, EALU/3, FEK/ LOAD" 
"AMX/LA,EBMX/AMX.EXP, EALU/B, FEK LOAD" 


FE_NABS(SC-LA(EXP)) “AMX,/LA,EBMX/ANX .EXP,EALU/NASS.A-B, FEK/LOAD" 


FE_Q(EXP) 
FE_R[]( EXP) 
FE_SC 


FE_SC.ANDNOT.FE 
FE_SC.ANDNOT.K{ ] 


FE_SC+1 
FE_SC+FE 
FE_SC-FE 
FE&SC_K[ ] 
FE_SC+K{ ] 
FE_SC-K[] 
FE_SC+LA( EXP) 
FE_SC~LA( EXP) 
FE_SC.OR.K{ J 
FE_SC-SHF.VAL 
FE_SHF.VAL 


"RAMX/Q,AMX/RAMX,EBUX/ANMA.EXP,EALU/B,FEK/LOAD" 


"SPO.R/LOAD.LAB,SPO.RAE/81,AMX/LA,EBMX/AMX. EXP, EALU/B, FEK/iCAD" 


“EALU/A,FEK/LOAD" 
"EBMX/FE,SCA_U,ANONOT,FEK/LOAD* 
"KMX/@1,EBMX/KMX, EALU/ANDNOT, FEK/LOAD" 

“EALU/A+1,FEK/LOAD" 

"EBMX/FE,EALU/A+B, FEK,’LOAC" 

"“EBMX/FE,EALU/A-E,FEK/LOAD" 

"KMX/@1,EBMX/KMX, EALU/B,Fek, LOAD,SMX/EALU,SCK/LOAD" 

"KAMX/@1,EEMX/KiMx, EALU/A+5, FEK/ LOAD" 

"KMX/31,E8NX/KMX,EALU/A-B, FEK;/ LOAD" 

"AMX/LA,EBMX/AMX. EXP, SEALU/A+TB, FEK/ LOAD" 

"AMX/LA, EBMX/AMX. EXP, EALU/A-5,FEK/LOAD" 

"EALU/OR, EBMX/KMX , KMX/@1 , FEK/ LOAD" 

"EBMX/SHF.VAL,EALU/A~B, FEK/LQAD" 

"EBMX/SHF.VAL,EALU/B, FEK/LOAD" 


;ID_... THRU LC_... 


ID[]_0 “CID/WRITE.KMX, 1D.ADOR/@1" 
1D_D&NO.SYNC "CID/WRITE.KMX ,ADS/IBA,KMX/SP1.CON" 
10_D.SYNC “CID/WRITE.KMX,ADS/IBA,XMX/SP1.CON,ACF/SYNC" 
1D(SC)_D “CID/WRITE.SC" 

KL] "KMX/@1" 

LA_RA[ ] "SPQO.AC/LOAD.LA,SPO.RAB/@1" 
LA_R(DST)&LB_R(SRC) "SPO. AC/LOAD. LAS, SPO.ACN11/DST.SRC" 
LA_R(SP2)&LB_R(SP1) "SPQ.AC/LOAD.LAB,SPO.ACN/SP2.SP1" 


LAB_R1&RC[]_0O 


"ALU_0(A),LAB_RIGRC{[S1 ]_ALU" 


LAB_RIGRC[ ]_ALU “SPO.R/LOAD.LABI.WRITE.RC,SPO.RC/@1,SHF/ALU" 
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LAB_RI8RC[]_ALU.RIGHT2 “SPO.R/LOAO.LABI.WRITE.RC,SPO.RC/@1 ,SHF/RIGHT2" 
LAB_R1G&RC[]_D.OXT[]+K[] "“ALU_D.OXT[@2]+K{@3],LAB_R1@RC[@1]_ALU" 


LAB_R1&RC[]_D+LC "ALU_D+LC, LABS_RIGRC[@1]_ALU" 

LAB_R1&RC[ ]_Q-K[] "ALU_Q-K[@2], LAS_R18RC[E1]_ALU" 

LAB_R1&RC[]_0-D "SPO.R/LOAD.LAB1.WRITE.RC,SPO.RC/@1,ALU/A-B, AMX/RAMX. OXT , DT//LONG, BMX/RBMX,RBMX/D, SHF/ALU" 
LAB_R1GRC[ ]_0+LC+1 “ALU/A+B+1,AMX/ RAMX.OXT,OT/LONG, BMX/LC,SPO.R/LOAD.LAB1.WRITE.RC,SPO.RC/@1 , SHF/ALU" 
LAB_R{ ] "SPO.R/LOAD. LAB, SPO. RAB/@1" 

LAB_R(DST) "SPO.AC/LOAD.LAB,SPC.ACN11/DST.DST" 

LAB_R(SC) "SPO.AC/LOAD.LAB, SFO.ACN/SC" 

LAB_R(SP1) "“SPQO.AC/LOAD.LAB,SPO.ACN/SP1.SP1" 

LC_RC[ ] "SPO.R/LOAD.LC,SPO.RC/31" 

LC_RC[ J&@R1_D "ALU_D,LC_RC[@1]&R1_ALU" 

LC_RC[ J@R1_LA-K[ ] "ALU_LA-K[@2],LC_RC[@1 ]&R1_ALU" 

LC_RC(SC) “SPO/LOAD.LC.SC" 


LC_RC[J&R1_ALU "SPO.R8/LOAD.LC.WRITE.RAB1,SFO.RC/@1,SHF/ALU" 
LC_RC[ ]&R1_(LA+LB). LEFT "AMX/LA, BMX/LB, ALU/A+B,SHF/LEFT,SPO.R/LOAD.LC.WRITE.RAS1,SFO.RC/@1" 
LC_RC[ J&R1_(LA-LB) LEFT "AMX/LA,EMX/LB,ALU/A-B, SHF/LEFT,SPO.R/LOAD.LC.WRITE.5AB1,SPO.RC/@1" 


LC_RC{ J@R1_LA+K[ ] "SPO.R/LOAD.LC.WRITE.RAB1,SPO.RC/@1,SHF/ALU, ALU/A+3, AidX/ LA, BMX/KMX, KMX/@2" 
LC_LRC[]@R1_LB “ALU_LB,LC_RC[@1]&R1_ALU" 

LC_RC[ J&R1_Q "SPO.R/LOAD.LC.WRITE.RABI,SPO.RC/@1, SHF/ALU,ALU/A, AMX/RAMX , RAMX/Q" 
3PC_... THRU PC&VA_... 

PC_PC+1 “PCK/PC+1" 

PC_PC+2 "PCK/PC+2" 

PC_PC+4 "PCK/PC+4" 

PC_PC+N "PCK/PC+N" 

PC_Q+PC “ALU/A+B, VAK/LOAD, PCK/PC_VA, BMX/PC,AMX/RAMX, RAMX/Q" 

PC_VA "PCK/PC_VA" 

PC&VA_ALU "VAK/LOAC, PCK/PC_VA" 

PC&VA_D "RAMX/D, AMX/RAMX, ALU/A, VAK/LCAD, PCK/PC_VA" 

PC&VA_D.OXT[]  "RAMX/D,AMX/RAMX.OXT,DT,@1,ALU/A,VAK/LOAD, PCK/PC_VA" 

PC&VA_D.OXT[ ]+PC "RAMX/D,AMX/RAVK.OXT, DT, G1, BMX/PC, ALU/A+8, VAK/LOAD, POK/PC_VA" 
PC&VA_D.SXT[J+PC "RAMX/D, AMX/RAMX.SXT,DT/@1, SMX" PC, ALU/A+B, VAK/LCAD, PCK/®C_VA" 
PC&VA_D+K[ ] "RAMX/D,AMX/RAMX , KMX/'@1, BMARMX , ALU/A+B, VAK/LOAD, PCK/PC_VA" 
PC&VA_D-K[ ] "QAMX,'D, AMX /RAMX , KMX/@1, BUX /KMX, ALU/A-B, VAK/LOAD, PCK/PC_VA" 
PC&VA_D-PC "RAMX/D,AMX/RAMX, B.4/PC,ALU, A-B, VAK/LOAD, PCK/PC_VA" 

PC&VA_K[ ] "KMX/O1,BMX/KMX,ALL/B, VAK,/LOAD.PCK/PC_VA" 

PC&VA_PC "BMX/PC,ALU/B, VAK/LOAD, PCK/FC_VA" 

PC&VA_Q "RAMX/Q,AMX/RAMX,ALU/A, VAK/ LGAD, PCK/PC_VA" 

PC&VA_Q-D MRAMX/Q,ANX/RAMX, REVX/D, SMX, RBMX,ALU/A-B, VAK/LOAD, PCK/PC_VA" 
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PC&VA_Q-K[] “RAMX/Q,AMX/RAMX,KMX,O1 , BVX/KMX,ALU/A-B, VAK/LGAD, PCK/PC_VA" 

PC&VA_Q+PC "RAMX/Q,AMX/RAMX, BVX/PC,ALU/A+8,VAK/LGAD, PCK/PC_VA" 

PC&VA_Q.SXT[ J]+PC "RAMX/Q, AMX; RAMX.SXT,DT“@1, BMX/PC,ALU/A+B, VAK/LOAD, SCK/PC_VA" 

PC&VA_R[ ].ANONOT.K[ ] "SPO.R/LOAD. LAB, SPO.RAB,E1 , AMX/LA, KMX/@2, BMX/KMX, ALL,/ANDNOT , VAK/LOAD, PCK/PC_VA" 
PC&VA_RC{[ ] "SPO.R/LOAD.LC,SPO.RC/@1, BMX/LC,ALU/B, VAK/LOAD, PCK/PC_VA*: 

PC_VIBA "PCK/PC_IBA" 


;Q_0... THRU Q_D... 


Q_0 "QK,CLR" 

Q_O-D "AMX /RAMX.OXT,OT/LONG, ROMX/D, BVX/RBMX,ALU/A-B, SHF/ALU, QK/SHF" 
Q_0-K[ J "AMX /RAMX.OXT,OT/LONG, KMX, @1, BV.X/KMX,ALU/A-8, SHF/ALU, QK/SHF" 
Q_O-LC "AMX /RAMX.OXT,OT/LONG, SMX“LC, ALU/A-B, SHF/ALU, QK/SHF" 
Q_O+MASK+1 "AMX /RAMX.OXT,DT/LONG, SVX; MASK, ALU/A+B+1, SHF/ALU, QK/SHF" 
Q_0+PC.RLOG “AMX /RAMX.OXT,DT/LONG, SMX/PC,ALU/A+B.RLOG, SHF/ALU,QK/SHF " 

Q_0-Q "AMX/RAMX.OXT,DT/LONG, RBMX/Q, BMX/RBMX,ALU/A-B, SHF/ALU,QK/ SHF" 
Q_ACCEL&SYNC "QK/ACCEL,ACF/SYNC" 

Q_ALU "SHF/ALU,OK/SHF" 

Q_ALU. LEFT "SHE, LEFT, QK/SHFE" 
Q_ALU.LEFT2 "SHF/ALU.DT,DT/LONG, QK/SHF" 

Q_ALU.RIGHT "SHF/RIGHT ,QK/CHF" 
Q_ALU.RIGHT2 “SHF/RIGHT2,0K/SHE" 
Q_ALU( FRAC) “SHF/ALU,QK/SHF.FL" 

= "QK/DdD" 
Q_O( FRAC) (B) "REVMX/D,BMX/RBMX,ALU/B, SHF/ALU,CK/SHF.FL" 
Q_D.OXxT{ ] "RAMX/D,AMX/RAMX.OXT,DT/@1,ALU. 4,SHF/ALU, QK/SHF® 
Q_0.OXT[]+K[].LEFT "RAMX/O, AMX /RAMX.OXT ,DOT/@1 , SMX/@2, BMX/KMX, ALU/A+B, SHF/LEFT .QK/SHF" 
Q_D.AND.K{ ] "RAMX/D,AMX/RAMX ,KMX/27,EVX/KMX,ALU/AND, SHF/ALU, QK/SHE" 
Q_D.ANO.K[]. RIGHT "RAMX/D,AMX + RAMX, AMX. St, BMX/KMX,ALU/AND, SHF/RICHT ,On,’SHF" 
Q_D.AND.K[].RIGHT2 "RAMX/D, AMX /RAMX ,KEIX, Gt, BMX/ KIX, ALU/AND, SHF/RIGHT2, 35, SHE" 
Q_D.ANDNOT.RC[ ] "RANX/D,AMX/RAMX,SPO.R/LCAD.LC,SPO.RC/@1, BMX/LC,ALU/ANONST , S4E/ ALU, QK/SHE" 
Q_D.AND.RC[ ] "RAMX/D, AMX/RAMX, SPO.R/LOAD.LC,SPO.RC/G1, BMX/LC,ALU/AND, SHF/ ALU, QK/SHE" 
Q_DEC.CON "QK/DEC.CON" 
Q_D+K[ J "RAMX/D,AMX/RAMX , KMX/@1, BVX/K'X,ALU/A+B, SHF/ALU, QK/SHF" 
Q_D+K[].LEFT "RAMX/D,ANX/RAMX , AMX /O1, BMIX/KMX,ALU/A+B, SHF,,LEFT,QK/SHF" 
Q_D-K[ J “RAMX/D.AMX/RAMX , KX /31, BitX, AMX,ALU/A-B, SHF/ALU, QK/SHF" 
Q_D+LC "RAMX/D,AWX /RAMX, BYYX/LO,ALU/A+B, SHF/ALU,QK/SHF" 
Q_O-LC "RAMX/D,AVX/RAMA , BAX /LC,ALU/A-B. SHF/ALU, QK/SHF" 

Q_D.LEFT3 "RAVA/D,AMX/RAMA,ALU/A, SHF/LEFT3,QK/SHF" 
Q_D0.OR.K[ ] “"RAMX/D,AMX/RATX KMX C1, BY KS KMX, ALU,/GR, SHF/ALU, OK/SHF" 
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Q_D.OR.RC[ ] "RAMX/D, AlIX//RAWX,SPC.R/LOAD.LC.SPO.RC/@1,BMX/LC,ALU/OR,SHF,“ALU, QK/SHF* 
Q_D-Q: "RAMX/D.AMX/RAMX, REWX/Q,EVX/F BMX ,ALU/A~-B, SHF/ALU,QK/SHF" 
Q_D.RIGHT "RAMX/D,AMX/RAMX,ALU/A,SHF/SRIGHT,QK/SHF" 

Q_D.RIGHT2 "RAMX/D,AYVX/RAMK,ALU/A, SHF/RIGHT2,QK/SHF" 

Q_D.SXT[] "RAMX/D,AMX/RAMX.SXT,OT/21,ALU,A, SHF/ALU, QK/SHF* 
Q_D.XOR.Q “OK/SHF ,ALU/XOR,AMX/RAMX,RAMX/O, BMX/RBMX, RBMX/Q, SHF/ALU" 
;Q_IB... THRU Q_PC... 

Q_18.BDEST "IBC/BDEST ,QK/ID,MCT/ALLOW.IB.READ" 

Q_IB.DATA "QK/ID,MCT/ALLCwW.IS.READ" 

Q_I1Dd[] "CID/RESD.KMX%, ID. ADDR /E1,QK/1D" 

Q_1D(SC) "CID/READ.SC,QK/ID" 

Q_K[] “KMX,@1,BMX/KMX,ALU/E,SHF/ALU, QK/SHF" 

Q_K[].CTX "KMX, @1,B.X/KMX, ALU,/B.SHF/ALU.CT,OT/INST.DEP,QK/SHF" 
Q_K[].RIGHT "KMX/@1,BYX/KMX,ALU/B, SHF “RIGHT ,QK/SHF* 


Q_K[].RIGHT2 "KMX/@t, 
Q_LA "AMX/LA, 
Q_LA.AND.K[ ] "AMX/LA, 


Q_LA.ANONOT.RC[ ] 


Q_LA+K[] “AMX/LA, 
Q_LA-K[ ] "AMX, LA. 
Q_LA+Q "AMX/LA, 
Q_LB "BMX/LB, 


BMX/KMX, ALU’ 3.SHF/RIGHT2,QK/SHF" 

ALU/A, SHF/ALU. GAs SHF" 

KNX /@1, SAIN,/e MX, ALU/AND, SHF/ALU, QK/SHF" 
"BMX/LA,SPG.R,/LGAD.LC, SPO.RC/'@1 , 8X/LC, ALU/ANDNOT , SHF/ALU, QK/SHF" 
KMX,/@1, BVX/AMX, ALU/A+E, SHE/ALU, Q4/SHF" 

KNX /@1,8MX, KMX,£2U/A-8, SHE/ALU, QK/SHE" 

REMX/Q, BVX/RBMX,ALU/A+B, SHF/ALU, QK/SHF" 

ALU/B, SHF/ALU,QK; SHF" 


Q_LC "BMX/LC,ALU/B, SHF/ALU, QK,' SHF" 

Q_NOT.Q HRAMX/Q,AMX/RAMX ,ALU/NOTA, SHF,/ALU, QK/SHF" 
Q_NOT.R[] "LA_RA[@1],AMX/LA,ALU/NOTA,Q_ALU" 
Q_PACK.FP “BMX/PACKED.FL,ALU/B, SHF/ALU, QK/SHF" 

Q_PC “B8MX/PC,ALU/B, SHF/ALU, QK/SHF" 


7Q_Q... THRU Q&VA_... 


Q_Q.OXT[]-K[]  "“RAMX/Q, 
Q_Q.OXT[].LEFT “RAMX/Q, 
Q_Q.OXT[].OR.D "RAMX/Q, 
Q_Q.AND.K[ J "RAMX/Q, 


Q_Q.AND.K[ ]. RIGHT 


Q_Q.ANDONOT.D "RAMX/Q, 
Q_Q.ANDNOT.K{[ j "RAMX/Q, 
Q_Q.AND.RC[] "RAMX/Q, 


Q_Q 
Q_9 


D "RAMX,’Q. 
+D "RAMX/Q,. 


AMX/RAMX.OXT ,OT/@1,KMX/@2, BMX/KMX, ALU/A~B, SHF/ALU , QK,’SHF"™ 
AMX/RAMX.OXT ,DT/@1,ALU/A,SHF/LEFT,QK/SHF" 

AMX/RAMX.OXT .OT/@1,RBMX,'D, BMA/RBMX,ALU/OR,SHF/ALU,QK/SHF" 
ANX/RAMX , KMX/G1, 3MX/KMX, ALU/AND,SHF/ALU,QK/SHF" 
"RAMX/Q,AMX/RAMX,KMX/@1,BMX/KMX,ALU/AND, SHF/RIGHT , QK/SHF" 
AMX/RAMX ,RBVX,/D, BMX, RSMX,ALU/ANCNOT,SHF/ALU,QK/SHF " 

AMX/RAMX ,Khi.4/@1 , BMX/KMX, ALU/ANONOT, SHF/ALU, QK/SHE" 
AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/AND, SHF/ALU,QK/SHF" 
AMX /RAMX,REMX/D, BMX/FBMX,ALU/A~B, SHF/ALU,QK/SHF" 

AMX/RAMX ,R8MX/0,5MX/RSMX,ALU/A+B,SHF/ALU,QK/SHF" 
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Q_Q-D-1 "RAMX/G, AMX /RAMX, RBMX/D, BVX/RBYX , ALU/A-B-1, SHF/ALU, QK/SHF “ 

Q_Q(FRAC) "RANMX/Q,AMX/RAMX,ALU/A, SHE/ALU,QK/SHF. FL" 

Q_Q( FRAC) (B) "REMX/Q, BVX/RSMX,ALU/B, SHF/ALU,QK/SHF. FL" 

Q_Q+K{ ] "RAMX/Q, AVX/RAMX, KMX /@1, BMX,/AMX, ALU/A+B, SHE/ALU, QK/SHF" 

Q_o-K[ J "RAMX/Q,AMX/RAMX,KMX /G@1, BMX;KM% ,“ALU/A~B, SHF/ALU, QK/SHF" 

Q_Q-K[ ]-1 "RAMX/Q, AMX /RAMX , KMX /@1, BMX/KMX, ALU/A-B-1, SHE/ALU, QK/SHF" 

Q_Q+LC "RAMX/G, AMX/RAMX, BMX/LC,ALU/A+8, SHF/ALU, QK/SHE" 

Q_Q-LC "RAMX/Q,AMX/RAMX, BMX/LC,ALU/A-5, SHF/ALU, QK/SHF" 

Q_Q-LC-1 “RAMX,'Q, AMX/RAMX, BMX/LC,ALU/A-S-1, SHF/ALU, QK/SHF" 

Q_Q.LEFT "QK/LEFT" 

Q_Q-MASK-1 "RAMX/'Q, AMX/RAMX, BMX /MASK, ALU/A-B-1 , SHF/ALU, QK/SHF * 

Q_Q.OR.K[] "RAMX/Q, AMX /RAMX , KMX/@1, BMX/KMX , ALU/OR, SHF/ALU, QK/SHF" 

O_Q.ORNOT.MASK "RAIAX/Q, AMX /RAMX, BMX /MASK, ALU/ORNOT , SHF/ALU,QK/SHF" 

Q_Q+PC “RAMX/Q,ANX/RAMX, BMX//PC,ALU/A+B, SHF/ALU, QK/SHF" 

Q_Q.RIGHT "QK/RIGHT" 

Q_Q.RIGHT2 "QK/RIGHT2" 

Q_Q.SXT[] "2AMX/Q, AMX /RAMX.SXT,DT/@1,ALU/A, SHF/ALU,QK/SHF" 

Q_R[] "SPO.R/LOAD. LAB, SPC.RAB/O1 , ANX/LA,ALU/A, SHF/ALU, QK/SHF" 

Q_R[]-AND.K[] "“SPO.R/LOAD.LAB, SPC. RAB/O1, AMX/LA,KMX/@2, BMX/KMX, ALU/AND, SHF/ALU, QK/SHF" 
Q_R[].AND.K[].RIGHT "SPO.R/LOAC. LAB, SPO. RAS.@1,AMX/LA,ALU/AND, BMX/KMA , KMX/@2, SHF/RIGHT, QK/SHF" 
Q_R[].ANDNOT.K[ j "SPO.R/LOACD. LAB, SPC. RAS, @1,AMX/LA, KMX/@2, BMX/KMX, ALU, ANONOT , SHF/ALU, QK/SHEF" 
Q_RC[] "SPO.RsLOAD.LC,SPO.RC,€1.8Mx/LC,ALU/B, SHF/ALU, QK/SHEF" 

Q_RC[ ] (FRAC) "SPO.R/LOAD.LC,SPO.RC/@1,.BNX/LC,ALU/B, SHF/ALU, QK/SHF.FL" 

Q_R[ ]( FRAC) "SPO.R/LOAD. LA, SPO. RAB/@1,AMX/LA,ALU/A, SHF/ALU, QK/SHF.FL" 

Q_R(PRN).ANDNOT.Q "SPO. Ac/LOAD. LAS, SPO. ACN/PRN, AMX/LA,RBMX/Q, BMX/REMX, ALU/ANDNOT , SHE/ALU,QK/SHF# 
Q_R(PRN+1) "SPO.AC/LGAD. LAB, S?0.4CN/ PRN+1, AMX/LA,ALU/A, SHF/ALU,QK/SHF" 

Q_R(PRN+1).AND.Q "SPO.AC/LOAD.LAS,SPO.ACN/PRN+1, AMX/LA, RBMX/Q, BMX/RSMX,ALU/AND, SHF/ALU, QK/SHF" 


Q_R(SRC!1).AND.K[] 


Q_SCc 
Q&VA_ALU 
QuVA_D 
Q&éVA_D+4LC 
QEVA_LA 
Q&VA_Q+LB.PC 


"SPO.AC/LOAD. LAB, SFO.ACN11/SRC.GR.1,AMX/LA,KMX/@1, EMX/ KMX,ALU/AND, SHF/ALU , QK/SHF" 
"ALU/B, BVX/KMX ,KMX “SC, SHF/ALU, QK/SHF" 

"VAK/LOAD, SHF/ALU,GK/SHF" 

“RAMX/D,AMX/RAMX,ALU/A, VAK/LOAD, SHF/ALU, QK/SHF" 

"RAMX/O,AMX/RAMX, BMX/LC,ALU/A+8, VAK/LCAD, SHF/ALU, QK/SHF" 
MAMX/LA,ALU/A, VAK/LOAD, SHF/ALU, QK/SHF * 

“RAMX/Q, AMX/RAMX, BMX /PC.OR.LB,ALU/A+B, VAK/LOAD, SHF/ALU,Q4/SHF" 


;R[J_0O...THRU R[J_PACK.FP 


"SPO.R,WRITE.RAB,SFO.RA3/31,4MX/RAMX.OXT,DT/LONG,ALU/A,S3F,/ALY 
"AMX /RAMX.OXT, DT/ LONG, RBMK/O, S4X/RBMX,ALU/A-B,SHF/ALU,SP2. Ry ae 
“AMX /RANX.OXT ,DT/LONG, KWAK s 22, BVX/KMX,ALU/A-S, SHF/ALU,SPO.4 Ja Fi 
"AMX /RAMX.OXT,OT/ LONG, EMX; L8,ALU/A-8,SHF/ALU,SPO.R/WRITE. RAS. S: 


TE.RAB,SPO.RAB/@1" 
=.RAB,SP9O.RAB/O1" 
O.RASB/G1" 


“ 
v 
a 
¥ 
So 
r 
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R{ }_9+LB+1 
R[{]_0-Q 
R{]_0-1 
R[]_ALU 
R{[J_ALU.LEFT 
R[ J)_ALU.RIGHT 
R{J_0 
R[]_D.AND.K[] 
R{ ]_0+K(] 
R{J_D-K[] 
R6_D+K[].RLOG 
R{ ]_D0-tC-1 
R[J]_D.OR.LC 


R[E]_D.OR.PACK.FP 


R[J)_0.0R.Q 


R[ ]_LA+D 

R[ ])_LA+0+1 
R{]_LaA~-p 
R[J_LA+K[ ] 

R[ J_LA+K[ ]+1 

R{ J_LA-Kf ] 

R{ ]_LA+K[].RLOG 
R[ ]_LA-K[].RLOG 
R6_LA+K[ ].RLOG 
R6_LA-K[{ ].RLOG 
RE J_LA+icC 

R[ ]_LA+MASK+1 
R{ ]_LA-MASK~-1 
R[J_LA.OR.D 


" AMX,/RAMX.OXT, DT/LONG, BMX,“LE,ALU/A+B+1,SHF/ALU,SPO.R/WRITE. &AB,SPO.RAS/O1" 

"AMX /RAMX.OXT,OT/LONG, RBNX/Q, SUX/RBMX ,ALU/A-B, SHF/ALU, SPO.R, WRITE. RAB, SPO.RAS/@1" 

"AMX /RAMX.OXT, DT/LCNG, EMX “RMX, KMX/.1,ALU/A-B, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/@1 

"SHFE/ALU,SPO.R/WRITE.RA2. SFO. RAB/@1" 

"SPO.R/WRITE.RAB,SPO.RA3/€1, SHF/LEFT" 

"SHE/RIGHT,SPO.R/WRITE.RAS, SPO. RAB/@1" 

"SPQO.R/WRITE.RAB, SPO. RAB/O1, RAMX/D, AMX/RAMX,ALU/A, SHF/ALU" 

"SPO.R/WRITE.RAB, SPO.RAS/O1 , ALU/AND, AMX/RAMX, RAMX/D, BMX/21X , KMX/@2, SHF/ALU" 

"“SPO.R/WRITE.RAS,S°O.RAS/S1, RAMX/D, AMX /RAMX ,KMX/@2, BMX/K'X, ALU/ A+B, SHF/ALU" 

"SPO.R/WRITE.RAB, SFO.RAS/(@1, RAMNX/D, AMX/RAMX ,KMX/@2, BMX/Khia, ALU//'A-B, SHF/ ALU" 

“SPO.R/WRITE.RAB, SPO.RAB/RG, RAMX/D, AMX/RAMX, KMX/@1, BMX/Kit« , ALU/A+B.RLOG, SHF/ALU" 

"ALU_D-LC-1,R[@1]_ALU" 

"SPO.R/WRITE.RAB, SPO.RA3/@1,ALU,/OR, AMX/RAMX, RAMX/D, BMX/LC.SHF/ALU" 
"SPO.R/WRITE.RAB,S?0.RAB/@1, ALU/OR, AMX/RAMX ,RAMX/D, BMX, PACKED. FL, SHF/ALU" 

"“SPO.R/WRITE.RAB,SPQ.RABS, 21,RAMX/D, AMX/RAMX, REMX/Q, BMX/RSMX,ALU/OR, SHF/ALU" 

"SPO.R/WRITE.RAS, SPO. R48/C1, RAMX/D, AMX/RAMX, REMX/Q, BMX/REMX,ALU/A+B, SHF/ALU" 

"SPO.R/WRITE.RAB,S°0.RAB/231. RAMX/D, AMX/RAMX ,RBMX/Q, BMX/R3BMX, ALU/A-B, SHF/ALU" 

"SPO.R/WRITE.RAB, SPO.RAB/@1, RA6X/D, AMX//RAMX, RBMX/Q, BMX/RBMX, ALU/A+B+1, SHF/ALU" 

"BMX /KMX,KMX/@2.ALU, 8B, SHF/ALU, S°0.R/WRITE.RAB, SPO. RAB/@1 " 

“SPO.R/WRITE.RAB.SPO.RAB/G! ,AMX/LA,ALU/A, SHF/ALU" 

"AMX/LA, BMX/KMX,. KMX/92,ALU/AND,SHF/ALU, SPO.R/WRITE.RAB,S°O.FAB/@1" 

"AMX/LA,RBMX/D, BUX/RBMX, ALU/A+B, SHF/ALU,SPO.R/WRITE. RAB, SEG. RAB/S1" 

“AMX/LA,RBMX/D,5MA/R BMX, ALU/A+S+1,SHF/ALU, SPO.R/WRITE.RA2.S5°0.RA3/@1" 

“AMX/LA,RBMX/D, BMX/RBMX,ALU/A-B, SHF/ALU, SPO.R/WRITE.RAB,S°0.RAB/ 31" 

"AMX, LA, BMX/KMX,KMX /O2, ALU/A+B, SHF/ALU, SPO.R/WRITE.RAB, SPC. RAS/@1" 

“AMX/LA, BMX/KMX, KMX “32, ALU/A+B+1,R[@1]_ALU" 

"AMX/LA, BMX/KMX,KMX/82,ALU/A-B, SHF/ALU, SPO.R/WRITE.RAB,SPO.RAS-O1" 

"AMX/LA, 8VX,/KMX , KMX,S2,ALU/A4+B.RLOG,DT/LONG, SHF/ALU, SPO. Rs WRITE.RAS,SPO. RAB/O1" 

"AMX /LA, BMX/KMA, KMX//@2, ALU/A-B.RLOG, OT/ LONG, SHF/ALU, SPO. R/ WRITE. RAB, SPO. RAB/@1 * 

"AMX/ LA, BX /KMX ,KMX/@1, ALU/A+B.RLOG, OT/WORD, SHF/ALU, SPO. 8, WRITE.RAS, SPO. RAB/RE" 

"AMX /LA,BMX/KMX,KMX/@1,4LU/A-B.RLOG, DT/WORD, SHF/ALU, SPO. 2, WRITE.RAB, SPO. RAB/R6" 

"AMX *LA,BMX/LC,ALU/A43, SHF/4LU, SPO. R/WRITE.RAB, SPO. RAB/@1" 

“AMX/LA, BMX/MASK,ALU/A+B+1,R[@1]_ALU" 

"ALU/A-B-1,AMX/LA, SIX/MASK, SPO.R/WRITE. RAB, SPO. RAB/@1, SHE,/ALU" 

"AMX/LA,RBMX/D,BMX,/RBMX,ALU/OR, SHF/ALU, SPO.R/WRITE.RAB, SPO. RAB/O1" 


R[ ]_LA.ORNOT.MASK "AMX/LA, BMA, MASK, ALU, ORNOT , SHF/ALU, SPO.R/WRITE.RAB, SPO. RAB/@1" 
RE }]_LA+Q "AMX/LA,RBMX/Q, BMX 3MX,ALU/A+B, SHF/ALU, SPO.R/WRITE.RAB, S°0.5AB/@1" 
R[]_LA-Q "AMX/LA,RBVX/Q, BYX/RBMX,ALU/A-2, SHF/ALU, SPO.R/WRITE. RAB, SPC. RAB/O1" 
R{]_tB "BMX/LB,ALU/B, SHF/ALU,S°S.R, WRITE.RAB, SPO. RAB/G1" 

R{ J_tc “BMX /LC,ALU/B, SHF/ALU, S25. R/WRITE.RAB, SFO.RAB,/O1" 
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R[J_LC.RIGHT 
R{J_NOT.O 
R{J_NOT.D 
R{ J_NOT.MASK 
R[ J_NOT.Q 
R[ ]_PACK.FP 


“BMX/LC,ALU/B, SHF/RIGHT ,SPO.R/WRITE.RAB,SPO.RAB/@1" 

"AMX, RAMX.OXT,DT/LONG,ALU/NOTA,R[@1]_ALU" 
"RAMX/D,AMX/RAMX,ALU/NOTA,R[S1]_ALU" 

“BMX /MASK, AMX/RAMX.OXT,DT/LONG, ALU/ORNOT , SHF/ALU, SPO. R/WRITE.RAB, SPO. RAB/@1" 
"RAMX/Q,AMX/RAMA, ALU/NOTA,R[@1 ]_ALU" 
"BMX,/PACKED.FL,ALU/B, SHF/ALU, SPO. R/WRITE.RAB, SPO. RAB/@1" 


;R[J_Q... THRU R[]_RLOG... 


R{J_Q-K[] 
R[]_Q-K[].RLOG 
R[J_Q+LB 


}_Q.0R.D 

_Q.ORNOT.K[ J 
Q.RIGHT.1 
RLOG.RIGHT.1 
]_0... THRU 


RC 
RC[ ]_O+K[ ]+1 
RC[ J]_0+LC+1 
RC[ ]_0+MASK+1 


"SPO.R/WRITE.RAB, SPO.RAB/@1 ,RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU" 
"ALU_0+Q+1,R[@1]_ALU" 
"SPO.R,/WRITE.RAB,SPS.RAB/@1 ,ALU/A+B+1 , BMX/KMX , KMX/.4,AMX/RAMX ,RAMX/Q,SHF/ALU" 
"SPO.R/WRITE.RAGB,SPC.RAB/S1, RANX/Q,AMX/RAMX ,RBMX/D, BMX/RBMX , ALU/A-B, SHF/ALU" 
"SPO.R/WRITE.RAB,SPO.RAB@1, ALU/A-B-1, ANX//RAMX , RAMX/Q, BMX/RBMX.REMX/D, SHF/ALU" 
“"SPO.R/WRITE.RAB, SPO.RA2,31,5AMX/Q,AMX/RAMX, BMX/K'MX ,KMX/22,ALU/4+B, SHF/ALU" 
"SPO.R,/WRITE.R48,S5SPG.RA8B°21,RAMX/Q,AMX/RAMX, BMX/KMX,KMX/82,ALU/A-B, SHF/ALU" 
"RAMX/Q,ANX/RAMX, SMX /KVX KIX /82,ALU/A-B.RLOG, OT/LONG, SHF- ALU, SPO.R8/WRITE.RAB, SPO. RAB/O1" 
"SPO.R,/WRITE.RAB,SPO.RAB/E1,4LU A+B, AMX/RAMX, BMX/LB,RAMK/Q, SHF/ALU" 
"“SPO.R/WRITE.RAS,SHO.RAS/@1, RAMX/Q,AMX/RAMX, BMX/LC,ALU/A+B, SHF/ALU" 
"SPO.R/WRITE.RAB, SPO. RAB.’O1. RAMX/Q,AMX/RAMX, SUX/LC,ALU/A~-8.54F/ALU" 
"ALU/AND,SPO.R/SRITE.RA3,SPO.RAS/S1,AMX/RAMX, RAMX/Q, BMX/#°.X% , KMX/@2" 
"SPO.R/WRITE.RAB,SPO.RAS/31,ALU/ANDNOT , AMX/RAMX, 2AMX/Q, BMX/KM2. , KMX/@2,SHF/ALU" 
"SPO.R/WRITE.RAB, SPG. RAB, @1,ALU/OR, AMX/RAMX, RAMX/Q, BMX/RE!tA, R8MX/C0, SHF/ALU" 
"SPO.R/WRITE.RAB,SPCO.RAS/ 31, RAMX/Q,AMX/RAMX , BMX /KMX ,KMX/22, ALU/ORNOT , SHF/ALU" 
"ALU_Q,SHF/RIGHT,SPO.R,;WRITE.RAB,SPO.RAB/O1" 
"BMX/0,MSC/READ.RLGG,ALU/B,SHF/RIGHT,SPO.R/WRITE.RAS,SPO.RAB/G1" 
RE {200% 


“AMX/RAMX .OXT.OT/LONG,ALU/A.SHF/ALU.SPO.R/WRITE.RC.SPO.RC/981" 

"AMX/RAMX.OXT, OT/LONG. RBMX/D, BMX/RBMX,ALU/A-B, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
“AMX /RAMX.OXT,OT/LONG, KMX/@2, BMX/KMX , ALU/A+B+1, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
“AMX/RAMX.OXT,DT/LONG, BMK/LC,ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 

"AMX /RAMX.OXT,OT/LONG, BMX/MASK, ALU/A+B+1,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 


RC[ ]_O+MASK+1.RIGHT2 "AMX/RAMX.OXT,DT/LONG, BMX/MASK, ALU/A+B+1 , SHF/RIGHT2,SPO.R/WRITE.RC,SPO.RC/O@1" 


RC[ J_ALU 

RC[ ])_ALU. LEFT 
RC[ J_ALU.LEFT2 
RC[ J_ALU.LEFT3 
RC[ ])_ALU.RIGHT 
RC({J_O 
RC[J]_0.0xT{] 
RC[J_D.AND.K[ ] 


"SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 

"SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" 
“SPO.R/WRITE.RC,SPO.RC/@1,SHF/ALU.DT,OT/LONG" 
“SPO.R/WRITE.RC,SPO.RC/@1,SHF/LEFT3" 

"SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/O1" 

"RAMX/O,AMX/RAMX,ALU/A, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
*RAMX/D,AMX/RAMX.OXT ,DT/@2,ALU/4,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX/D,AMX/RAMX , BMX /KMX,KMX/@2,ALU/AND, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
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RC[J]_D.AND.MASK 
RC[]_D.ANDNOT.Q 
RC{]_0(38) 
RC{J_D.CTX 

RC[ ]_D+kK[ ] 
RC[]_D-K[] 
RC[]_D.LEFT 
RC[J_D.LEFT3 
RC[}_D.OR.K[] 
RC{J_D.OR.Q 
RC[ ]_D.ORNOT.K[] 
eae SXT[ J 
sRC[J_K... THRU 


RC[J_K[] 

RC{ ]_K[ ]+1 
RC[ ]_K[].LEFT2 
RC{ ]_K[].RIGHT2 
RC[J_LA 


RC[ ]_LA.AND.K[ ] 
RC[ ]_LA.CTX 
RC[ ]_LA-K[ ] 
RC[]_t8 
RC[])_LB.LEFT 
RC[LJ_LC 
RC[]_NOT.Q 

RC[ ]_PACK.FP 
RC[J_Pc 

RC[]_Q 
RC[J_Q.OxT[] 
RC[]_Q.AND.K[] 


RC{ J_Q+1 

RC[{ J_Q+K[] 
RC[ ]_Q-K[]J 
RC[1_Q.LEFT 
RC[J]_Q.LEFT3 
RC[ ]_Q-MASK~-1 
RC[]_Q+PC 

RC[ J_Q+PC+1 


"RAMX/D, AMX/RAMX , BMX /MASK,ALU/AND, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/31" 

"RAMX/D,AMX/RAMX, RBYX/Q, BMX/RBMX, ALU/ANONOT,SHF/ALU, SPO.R,/WRITE.RC,SPO.RC/@1" 

"RSUX/D, SMX/RBMX,ALU/B, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 

"RAMX/D, 8MX/RAMX,ALU/A, SHF/ALU.OT,OT/INST.DEP,SPO.R/WRITE.RC,.SPO.RC/31" 

"RAMX/D,4MX/RAMX, BMX /KMX,KMX/82,ALU/A+B,SHF/ALU, SPO.R/WRITE.RC,SPO.RC/O1" 

"RAMX/D,AMX/RAMX, BMX /KMX ,KMX/@2,ALU/A-B, SHF/ALU, SPO.R/WRITE.RC,SPO.RC/@1" 

"RAMX/D,ANX/RAMX,ALU/A, SHF/LEFT,SPO.R/WRITE.RC,SPO.RC/@1" 

"RANX/D,AMX/ROMX,ALU/A, SHF/LEFT3,SPO.R/WRITE.RC,SPC.RC/@1" 

"RAMX/D, AMX/RAMX , KMIX /@2, BMX/KMX,ALU/OR, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 

"RAMX/D,AMX/RAMX, RBVX/Q, EMX/RBMX , ALU/OR,SHF/ALU,SPO.R/WRITE.RCO,S°O.RC/O1" 
"SPO.RC/€G1,SPO.R/WRITE. RC, ALU/ORNOT,AMX/RAMX,RAMX/D, BMX AMX. KMX/@2, SHF/ALU" 

"RAMX/D,AMX/RAMX.SXT, 01/62, ALU/A, SHF/ALU, SPO.R/WRITE.RC,SFO.RC/O1" 

RC[ J&VA_... 


"KMX /@2,BMX/KMX,ALU/B,SHF/ALU,S°90.R/WRITE.RC,SPO.RC/@1" 

"AMX/RAMX.OXT,.DOT/LONG, KMX,/@2, BMX/KMX, ALU/A+B41,SHF/ALU,S°2O0.R/WRITE.RC,SPO.RC/@1" 

"KMX/@2,BMX/KMX, ALU ’B, SHF/ALU.OT,DT/LONG, SPO.R/WRITE.RC, SPO.RC/G1" 

"KMX/@2,BMX/KMX,ALU/B, SH&/RIGHT2,SPO.R/WRITE.RC,SPO.RC/O@1" 

"AMX/LA,ALU/A, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/@1" 
"ALU_LA.AND. KI @2],RC[ 81] _ALU" 

"AMX/LA,ALU/A, SHF/ALU.DT,DT/ INST.DEP,SPO.R/WRITE.RC,SPO.RC/G1" 

"AMX /LA,KNX/@2, BMX/KMX, ALU/A-B, SHF/ALU, SPO.R/WRITE.RC,SPC.RC/@1" 

"BMX/LB,ALU/B, SHF/ALU.SPO.R/"RITE.RC,SPO.RC/O1" 

“BMX/L8,ALU/B, SHF/LEFT,S°C.R,WRITE.RC,SPO.RC/31" 

"SMX/LC,ALU/B, SHF/ALU, SPO.R/WRITE.RC,SPO.RC/O1" 

"RAMX/Q,AMX/RAMX,ALU/NOTA,RC[@1]_ALU" 

“BMX/ PACKED. FL,ALU/B, SHE /ALU, SPI.R/WRITE.RC,SPO.RC/@1" 

“BMX/PC,ALU/B, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O1" 

"RAMX/Q,AMX/RAMX,ALU/A, SHS/ALU,SPO-R/WRITE.RC,SPO.RC/@1" 

"RAMX/Q,AMX/RAMX.OXT,DT/@2,ALU/4, SHF/ALU,SPO.R/WRITE.RC,SPO.RC/C1" 

"RAMX/Q,ANIX/RAMX, BMX /KMX, KMX,@2,ALU/AND,SHF/ALU,SPO.R/WRITE.RC,SPO.RC/O@1" 


"ALU_O+04+1,RC[21]_ALU" 

"RAMX/Q, AMX/RAMX , BVA/ KX, KHXK/S2, ALU/A+B, SHF/ALU,SPO.R/#RITE.RC,SPO.RC/@1" 
“RAUX;Q,AMX/RAMX, BMX/ KX, KMX/@2,ALU/A-B, SHF/ALU, SPO.R/WRITE.RC,SPO.RC/@1" 
"RAMX,’Q,AMX/RAMX, ALL/A, SHE/LEFT, SPO.R/WRITE.RO,SPO.RC/@1" 
"RAMX,/Q,E£MX/RAMX, ALU/A, SHF, LEFT3,SPO.R/WRITE.RC,SPO.RC/@i" 

URAMX/Q, AMX /RAMX, BMA/MASK,ALU/A-B-1, SHF/ALU, SPO. R/WRITE.RC.SPO.RC/@1" 
"RANK /Q,AMX/RAMX, BMX /PC,ALU/A+E, SHF/ALU, SPO.R/WRITE.RC, os. RC/e1" 
"RAMX/Q, AMX/RAMX, B¥X7PC, ALU, A+64+1,SHF/ALU, SPO.R/WRITE.RC,S20.RC/@1" 


RC[ ]_Q.ANDNOT.K[] "RAMX/Q, AMX /RAMX , BAX /KMX, KMX/@2, ALU/ANDNOT, SHF/ALU, SPO.-R/WRITE.RC,SPO.RC/@1" 
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RCL J_Q.RIGHT “RAMX/Q,AMX/RAMA, ALU/A, SHF/RIGHT ,SPO.R/WRITE.RC,SPO.RC/@1" 


RC{]_Q.SXT[] "RAMX/Q,AMX/RAMX.SXT ,DT/@2,ALU/A, SHF/ALU, SPO.R/WRITE.RC, SPO.RC/@1" 

RC[]_RLOG.RIGHT "BMX/0,MSC/READ.RLOG,ALU/B, SHF/RIGHT,SPO.R/WRITE.RC,SPO.RC/O1" 

RC[ J&VA_D+Q "RAMX/D, ANX/RAMX, REMX/Q, BMX/KBMX , ALU/A+B, VAK/LOAD, SHF/ALU, SPO.R/WRITE.RC, SPO.RC/@1" 
RC(SC)_ALU "SHF/ALU, SPO/WRITE.RC.SC" 

;R(DST)_... THRU R[]&VA_... 

R(DST)_ALU “SHF/ALU,SPO.AC/WRITE.RAB,SPG.ACN11/DST.DST" 

R(DST)_D "RAMX/D, AMX/RAMY , ALU/A, SHF/ALU, SPO. AC/WRITE.RAB, SPO.ACN11/DST.DST" 
R(DST)_D.SXT({]-RIGHT "RAMX/D, AMX /RAMM.SXT,DT/@1,ALU/A,SHF/RIGHT, SPO.AC/#RITE.RAB,SPO.ACN11/DST.DST" 
R(PRN)_ALU "SHF/ALU, SPO.AC/WRITE.2A2,SPC.ACN/PRN“ 

R(PRN)_D "RAMX/5,ANX/RAMX, ALU/A, SHF/ALU, SPO.AC/WRITE.RAB, SPO.ACN/PRN® 

R(PRN)_D.OR.Q = "RAWX/D, AMX/RAMK, RBMX/Q, 5X, REMX,ALU/OR,R(PRN)_ALU" 

R(PRN)_D[]Q “RAMX/D,AMX/RANMX, R3SVA/Q, SMX/REMX, ALU/@1,R(PRN)_ALU" 


R(PRN)_D+K[].RLOG “RAMX/D,AMX/RAMX,KMK/31,EMX/RMX,ALU/A+B.RLOG,DT/LONG,R: 2RN)_ALU" 
R(PRN)_D-K[].RLOG "RAMX,’D,AMX/RAMX ,aMX/31,BYA/KNX,ALU/A-B.RLOG.DT/LONG,Ry PRN) ALU" 


R(PRN)_K[] "KMX/@1,BMX/KMX, ALL, 3. SHF/ALU, S°0.AC/WRITE.RAB, SPO. ACN/PRN" 
R(PRN)_LA+K[].RLOG WAMX/LA,KMX,@1, BUX) KieX, ALU/A+8.RLOG,DT/LONG,R(PRN)_ALU" 
R(PRN)_LA-K[].RLCG WAMX/LA,KMX/©1, BMX/K'X, ALU/A-B.RLOG, DT/LONG,R(PRN}_ALU" 
R(PRN)_LA[ ]JMASK "“AMX/LA, BYX/MASK ,ALL/&1,SHF/ALU, SPO.AC/WRITE. RAB, SPO.ACN.’ 2RN"™ 
R(PRN)_LA+Q MANX, LA, RBIAX/Q, EMX, 23MX,ALU/A+8, SHF/ALU, SPO.AC/WRITE.RAB, S29. ACN/PRN" 
R(PRN)_PACK.FP "BNX/PACKED.FL,ALU/B, SHF/ALU,SPO.AC/WRITE.RAS, SPO. ACN/PRN" 

R(PRN)_Q "RAMX/Q,AMX/RAMX, ALU/A, SHF/ALU, SPO. AC/WRITE.RAB, SPO.ACN/ERN" 
R(PRN+1)_D "RAMX/D,AMA/RAMX,ALU,'A, SHF/ALU, SPO.AC/WRITE. RAB, SPO.ACN/PRN+1" 
R(PRN+1)_D.OR.Q "RAVX/D,ANX/RAMX, REVX;Q, BMX/RSNX,ALU/OR, SHF/ALU, SPO.AC/WRiTE. RAB, SPO. ACN/PRN#1 * 
R(PRN+1)_LC "BMX/LC,ALU/83, SHF/ALU, S22. AC/WRITE.RAB, SPO.ACN/PRN4+1" 

R(PRN+1)_Q "RAMX/Q,AMX/RAMX,AL/A, SHF/ALU, SPO.AC/WRITE.RAB, SPO.ACN/FSN+1" 
R(SC)_ALU “SHE /ALU, SPO.AC/WRITE.RAS, SPO.ACN/SC" 

R(SC)_D "RAVMX/C,AVA/RAMX,ALU/A, SHF/ALU, SPO.AC/WRITE.RAB, SPC.ACN/SO”" 
R(SC)_LA+D “ANX/LA,RBMX/D, SMX,/REYX,ALU/A+B, SHF/ALU, SPO. AC/WRITE.RAB, S?0.ACN/SC" 
R(SC)_LA-D "AIK/LA,RBMX/D, SMX/RBMX,ALU/A-B, SHF/ALU, SPO.AC/WRITE.RAB, SFO.ACN/SC" 
R(SC)_LC "ALU_LC,R(SC)_ALU" 

R(SC)_Q "RAMX/Q,AMX/RAMX, ALU/A, SHF/4LU, SPO.AC/WRITE.RAB,SPO.ACN/5C" 
R(SP1+1)_LC "BMX/LC,ALU/2, SHF/ALU,S°0.AC/WRITE.RAS,SPO.ACN/SP1+1" 

R(SP1+1)_Q WRAMX/Q,AMX/RAMX, ALU/A, SHF/ALU, SPO. AC/WRITE. RAB, SPO.ACN/S9741" 
R(SP1)_ALU "SHE /ALU,SPO.AC/WRITE.RAS,SPC.ACN/SP1.SP1" 

R(SP1)_D "RAMX/D,ANX/RAMX,ALU/A, SHF/ALU, SPO.AC/WRITE. RAB, SPO.ACN/S>1.SP1" 
R(SP1)_K[] "KNX, 64, SMX/KMX, ALU/B, SHF“ALU,SPO.AC/WRITE.RAB.SPO.ACN/SP1.SP1" 
R(SP1)_PACK.FP “BMX/PACKED.FL,ALU- 2, SHF/ALU, SPQ. AC/WRITE. RAB, SPO.ACN/SP1.S71" 
R(SP1)_@ "RAMX/Q,AMX/RAMX,ALU/A, SHF/ALU, SPO.AC/WRITE.RAB,SPO.ACN/S°1.SP1" 
R(SRC)_ALU “SHE/ALU.SPO.AC/WRITE. RAS. SPO.ACNI1/SRC. SRC" 
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R(SRC)_D 
R(SRC)_D(B) 


“RAMX/D,AMX/RAMX, ALU/A, SHF/ALU,SPO.AC/WRITE.RAB, SPO. ACN11,SRC.SRC" 
“RBMX/D, BYX/RBMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11/SRC.SRC* 


R(SRC)_D+tK[].RLOG “RAMX/D,AMX/RAMX,KMX,/91, BMX/KMX, ALU/A+B.RLOG,DT/WORD,R(SRC)_ALU" 
R(SRC)_O-K[].RLOG “RAMX/D,AMX/RAMX ,KMX/@1, BYX/KMX,ALU/A~B.RLOG, OT/WORD,R(SRC)_ALU" 


R(SRC)_LC 
R(SRC)_Q 
R(SRC!1)_ALU 
R(SRC!1)_D(B) 
R{ J&VA_LA+K[ ] 
R[ ]&VA_LA-K[ ] 


R[ ]&4VA_LA-K[ ].RLOG 


R[ J&VA_Q-K[] 
sSC_«s.% 


SC_0(A) 
SC_O-K[ ] 
SC_ALU 
SC_ALU(EXP) 
SC_D 

SC_D.OXT[ J-K[] 


“BMX/LC,ALU/B,R(SRC)_ALU" 
"RAMX/Q,AMX/RAMX,ALU/A,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11,’/SRC. SRC" 
"SHF/ALU,SPO.AC/WRITE.RA8,SPO.ACN11/SRC.OR.1" 
"RBMX/0,BVX/RBMX,ALU/B,SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11/5RC.GR.1" 
“AMX/LA,KMX/@2, BMX/KMX, ALIS/A+B, VAK/LOAD, SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/@i" 
“AMX/LA,KMX/@2,BMX/KMX,ALU/A-~B, VAK/LOAD, SHF/ALU,SPO.R/WRITE.RAB, SPO.RAB/O@1" 


“RAMX/Q.AMX/RAMX , KMX/@2, BMX,/KMX , ALU/A-B, VAK/LOAD, SPO.R/WRITE.RAB,SPO. RAB/G@1 " 


"AMX/RAMX.OXT,DT/LONG, EBMX/ANMX. EXP, EALU/B, SMX/EALU,SCK/LCAD" 
“SMX/KMX ,KMX/@1,AMX/RAMX.OXT,OT/LONG, ALU/A~B, SMX/ALU,SCK/LTAD" 
"SMX/ALU,SCK/LOAD" 

"SMX/ALU.EXP,SCK/LOAD" 

"RAMX/D,AMX/RAMX,ALU/A, SMX/ALU,SCK/LOAD" 
“RAMA/D,AMX/RAMX.OXT ,DT/G1 , KMX/@2, BMX/ KNX, ALU/A~B, SMX/ALU,SCK/LOAD" 


SC_D.OXT[ ].xOR.K{ ] "RAMX/D,AMX/RAMX.OXT,OT/@1, BMX/KMX,KMX/@2,ALU/XOR,SC_ALU" 


SC_D.AND.K[] 
SC_D(EXP) 
SC_D(EXP) (A) 
SC_D(EXP) (B) 
SC_D-K[ ] 
SC_D.OR.K[] 
SC_D.SXT[] 
SC_EALU 

SC_FE 
SC_NABS(SC-FE) 


SC_LC( EXP) 
SC_PSLADDR 
SC_Q 
SC_Q.AND.K[] 
SC_Q( EXP) 


“RAMX/D,AMX/RAMX , KMX/81,BMX/KMX,ALU/AND, SAIX/ALU, SCK/LOAD" 
“RAMX/D,AMX/RAMX,ALU/A,SMX/ALU.EXP,SCK/LOAD" 
"RAMX/D,AMX/RAMX, EBMX/AMX.EX?. EALU/B, SMX/EALU,SCK/LOAD" 
"RBMX/D, BMX/RBMX,ALU/B, SMX/ALU.EXP,SCK/LOAD" 

“RAMX/D, AMX/RAMX, KM X /@1 , BMX/KMX,ALU/A-B, SMX/ALU,SCK/LOAD" 
"RAMX/D, AMX/RAMX, KMX/@1, BMX/KMX, ALU/OR, SMX/ALV, SCK/LOAD" 
"RAMX/D,AMX/RAMX.SXT,OT/@1,ALU/A,SMX/ALU, SCK/LOAD" 
"SMX/EALU,SCK/LOAD" 

“SMX/FE,SCK/LOAD" 
"EBMX/FE,EALU/NABS.A~B, SMX/EALU, SCK/LOAD" 

"KMX/@1, EBMX/KMX, EALU/B, SMX/EALU, SCK/LOAD" 
"KMX/@1,BMX/KMX,ALU/B, SMX/ALU, SCK/LOAD" 

"AMX/LA,ALU/A, SMX/ALU,SCK/LOAD" 
"AMX/LA,KMX/@1 , BMX/KMX, ALU/AND, SMX/ALU, SCK/LOAD" 
"“BMX/LC,ALU/B, SMX/ALU. EXP.SCK/LOAD* 

"SMX/EALU, EBMX/KMX,SCK/LOAD,KMX/.F,EALU/B" 
"RAMX/Q,AMX/RAMX,ALU/A,SMX/ALU, SCK/LOAD" 
"RAMX/Q,AMX/RAMX, BMX /KMX , KMX/@1,ALU/AND, SMX/ALU,SCK/LOAD" 
*RAMX/Q,AMX/RAMX, EBMX/AMX. EXP, EALU/B,SMX/EALU, SCK/LOAD" 


“AMX/LA,KMX/@2, BMX/KMX,ALU/A~B.RLOG,DT/LONG, VAK/LOAD, SHF/ALU,SPFO.R/WRITE. RAB, SPO. RAB/@1" 
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SC_Q( EXP) (B) "RBMX/Q,BMX/RBMX,ALU/B,SMX/ALU.EXP,SCK/LOAD" 


SC_Q+K[ ] “RAMX/Q,AMX/RAMX, BMX /KMX,KMX/@1,ALU/A+B,SMX/ALU,SCK/LOAD" 
SC_Q-K[ ] "RAMX/Q,AMX/RAMX , BMX /KMX,KMX/@1,ALU/A-B, SMX/ALU,SCK/LOAD" 
SC_Q.OR.K[] "RAMX/Q,AMX/RAMX , BMX/KMX,KMX/@1,ALU/OR, SMX/ALU, SCK/LOAD" 
SC_Q.SXT[] "RAMX/Q,AMX/RAMX.SXT,DT/@1,ALU/A, SMX/ALU, SCK/LOAD" 

Sc_R[] "SPO.R,/LOAD.LAB,SPO.RAB/©1,AMX/LA,ALU/A, SMX/ALU, SCK/LOAD" 
SC_RC{ J "SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B, SMX/ALU,SCK/LOAD" 
SC_R[].AND.K[] “ALU/AND,AMX/LA,SPO.R/LOAD.LAB,SPO.RAB/@1 , BMX/KMX , KMX/@2, SMX/ALU,SCK/LOAD" 
SC_R[] (EXP) "SPO.R/LOAD.LAB,SPO.RAB/@1 ,AMX/LA,ALU/A, SMX/ALU.EXP,SCK/LCAD" 
SC_RC[ ] (EXP) “SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/B, SMX/ALU.EXP,SCK/LOAD" 
SC_SC+14 “EALU/A+1,SMX/EALU,SCK/LOAD" 

SC_SC.ANONOT.FE "EBMX/FE,EALU/ANDNOT ,SMX/EALU,SCK/LOAD" 

SC_SC.ANDNOT.K[ ] "KMX/@1,EBMX/KMX, EALU/ANDNOT , SMX/EALU, SCK/LOAD* 
SC_SC+FE “"EBMX/FE,EALU/A+B,SMX/EALU,SCK/LOAD” 

SC_SC-FE “EBMX/FE,EALU/A-B, SMX/EALU, SCK/LOAD" 

SC_SC+K[ J "KMX/@1,EBMX/KMX, EALU/A+B, SMX/EALU,SCK/LOAD" 

SC_SC-K[ J ¥KMX/@1,EBMX/KMX, EALU/A-B,SMX/EALU, SCK/LOAD" 

SC_SC.OR.K[ ] "KMX/@1,EBMX/KMX, EALU/OR,SMX/EALU,SCK/LOAD" 

SC_SC-SHF.VAL "EBMX/SHF.VAL,EALU/A-B, SMX/EALU,SCK/LOAD" 

SC_SHF.VAL "EBMX/SHF.VAL,EALU/B,SMX/EALU,SCK/LOAD" 

SC_STATE "EALU/A,MSC/LOAD.STATE, SMX/EALU,SCK/LOAD" 

SC_STATE.ANONOT.K[ ] "EALU/ANDNOT , ESMX/KMX ,MSC/LOAD. STATE, SMX/EALU,SCK,/LOAD, KMX/@1" 


SC&STATE_STATE-R[J (EXP) "LAB_R[@1],AMX/LA,EBMX/AMX.EXP,MSC/LOAD. STATE, EALU/A-B, SMX/EALU, SCK/LOAD" 


sSD_... THRU VAL... 

SD_NOT.SD “SGN/NOT.SD" 

SD_SS "SGN/SD.FROM.SS" 

SS_0&SD_0 "SGN/CLR.SD+SS" 

SS_ALUI5 "SGN/LOAD.SS" 

SS_SD “SGN/SS.FROM.SD" 

SS_SS.XOR.ALU15&SD0_ALU15 "SGN/SS.XOR. ALL" 

STATE_0(A) “AMX /RAMX.OXT,DT/LONG, ESMX/AMX.EXP, EALU/B,MSC/LOAD. STATE" 
STATE_AMX.EXP “EBMX/AMX.EXP,EALU/B,MSC/LOAD. STATE" 

STATE_D(EXP) "RAMX/D, AMX/RAMX , ESMX/AMX.EXP, £ALU/B,MSC/LOAD. STATE" 
STATE_FE “EBMX/FE, EALU/B,MSL,’ LOAD. STATE" 

STATE_K[ ] “KMX/@1,EBMX/KMX, EALU/B,MNSC/LCAD. STATE" 

STATE_Q( EXP) "RAMX/Q,AMX/RAMX, EBNX/AMX. EXP, EALU/B,MSC/LOAD. STATE" 
STATE_SC.VIA.KMX "NMSC/LOAD. STATE, EALU/B, EBMX/KMX , KMX/SC" 
STATE_STATE+1 “EALU/A+1,MSC/LOAD. STATE" 

STATE_STATE.ANDNOT.FE “EBMX/FE,EALU/ANDNOT.MSC/LOAD. STATE" 
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STATE_LSTATE.ANONOT KE? "KMX/O1,ESMK/RAMA, EALU,/ ANDNOT,MSC/LOGAD.STATE" 


STATE_STATE+FE 
STATE_STATE-FE 
STATE_STATE+K[] 
STATE_STATE-K[ ] 


"EBMX/FE,FALU/A+6,“SC/LOAD. STATE" 
"EBMX/FE,EALU/A-B.MSC,/LOAD. STATE” 
"KMX /O1, EEMX/KMM, EALU/A4+3,MSC/LOAD. STATE" 
“KMX/@O1, ESMX/KMX, EALU/A-B,MSC/LGAD. STATE" 


STATE_STATE.OR.FE "EALU/OR, EBMX/FE,MSC/LOAD. STATE" 
STATE_STATE.OR.K[ J "KMX/@1,EBMX/KMX,EALU/GR,MSC/LOAD.STATE" 


;SKPC STATES 
STATE_SKPLONG 


"STATE_K[.4]}" 


STATE_STATE.AN.SKPLONG "STATE_STATE.ANONOT.K[.4]" 


;EDITPC STATES 


STATE_FIRST "STATE_K!ZER0]" 
STATE_PREDEC "STATE_K[.85]" 
STATE_STATE.AN.S5TOO "STATE_STATE.ANONCT .K[.3F]" 
STATE_STATE.AN.6T04 "“STATE_STATE.ANDNOT.K].7F]" 
STATE_STATE.AN.SESTSBL "“STATE_STATE.ANONGT.Ki.6)"! 
STATE_STATE.AN.NOTPSEDEC "STATE _STATE.ANONOT.K[.7F]" 
STATE_STATE.AN. PREDECZERO "STATE_STATE.ANCNOT.K[.CO]" 
STATE_STATE.OR.ACUINP "STATE_STATE.OR.K[.3]" 
STATE_STATE.OR.DEST "STATE_STATE.OR.A[.41" 
STATE_STATE.OR.CDESTOBL “STATE_STATE.SR.K[.6j" 
STATE_STATE.CR.FILL "STATE_STATE.O%.K[ 27 ]" 
STATE_STATE.GS. FLAT "STATE_STATE.OR.K{.60]" 
STATE_STATE.OR.MOVE "STATE_STATE.OR.K[.50]}" 
STATE_STATE.OR.PATT1 "STATE_STATE.OR.Ki wt)" 
STATE_STATE.OR.PATT2 "STATE_STATE.CR.K[.2]}" 
;MATCHC STATES 

STATE_INNEROBU "“STATE_K[.1]" 

STATE_INNERSRC "“STATE_K[.3]" 

STATE_OUTER "STATE_K[ZERO]" 

SWAPD "COK/BYTE. SWAP" 

VA_ALU "VAK/COAD" 

VA_D "RAMX;D,AMX/RAMX,ALI/A,VAK/ LOAD" 


VA_D.OXT[]+Q 
VA_D.ANDNOT.K[ ] 
VA_D+K[ ] 
VA_D+LC 

VA_D+Q 


"RAMX/O,AMX/RAMX. OAT, OT/81, BV X/RBMX,ALU/AtB, VAK/LOAD" 
"RAVX,/(D, AMX /RA'X BMX /KAX, KNX, @1,ALU/ANDNOT, VAK/LOAD" 
"RAMX/D, ANX/RAMX, KAMA (31, 5MX, &MX,ALU/A+B, VAK/LOAD" 
"RAUXSO, VEX/RAMA, BEY /LO,ALU, A+8,VAK/LOAD" 
"QAMA/DIAMA/RAMX ,REVX, G@, S5Ix, REVX,ALU/A+B, VAK/LOAD" 
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VA_K[] 
VO_LA 
VA_LA.AND.LC 


VA_LA.ANDNOT.K[ ] 


VA_LA+)0 
VA_LA-O 
VA_LA+K[ ] 
VA_LA~-K[ ] 
VA_LA+K[ ]+1 
VA_LA-K[ J-1 
VA_LA+°C 
VA_LA+Q 
VA_LA-Q 
VA_LB+D.OXT 
VA_PC 

VA_Q 
VA_Q.ANONOT.K[ J 
VA_O+D 
VA_Q+K[ ] 
VA_Q-K[ ] 
VA_Q+LC 
VA_Q+L8 
VA_Q-LB 
VA_Q+LB.PC 
VA_Q+PC 
VA_R[] 
VA_RC[ J 
VA_VA+4 


"KX /@1, BYX/KMX,ALJ*“B.VAK; LOAD" 
"ALIX LA,ALU/A, VAK/LOAC" 
"AMX/LA, BYX/LC,ALU-ANCD,VAK/LOAD" 

MAMX/LA,EMX KMIX,KMX/G1,ALU/ANONOT,VAK/LOAD" 
"AMX/LA,REMX/D,EMX/R3BVMX, ALU; A+B, VAK/LCAD" 
"AMX/LA,FEMX/D, BEMX/& SX, ALU/A-3,VAK/LOAD" 

MAMA/LA, OMX/KMA, AMO 591,ALU/At8, VAK/LOAD" 

"AMX /LA, BUX/KMA, KX, S1,ALU/A-6, VAK/LOAD" 
MAMX/LA,BMX/KMX ,KMX/9% ,ALU/A+B+4,VAK/LOAD" 

"AMX, LA, BY X/KMX, AMX '@1,ALU/A-3-1, VAK/LOAD" 

MAMAS LA. BX/PC,ALUSA+B, VAKA/LOAD" 
"AMX/LA,REMX/Q,2MX-REMX, ALU; A+3,VAK/LOAD" 
"VAK/LOAD,ALU/A-B, AWK/ LA. ENX, RGMX, RBMX/Q, SHF/ALU" 
"BMX /LB,ALU/A+B.AMX/RAMX.SXT,DT/BYTE, VAK/LCAD" 
"BMX, PO, ALU/B,VAK,/LTAD" 
"RAMX/Q,A4MA/SRAMAK,ALU/A,VAK/LOAD 

"RAVX/G, AEX /RAMX, KNX /S1, SMA, KMA, ALU/ANONGT,VAK/LOAD" 
"VAK/LOAD. ALU/A+B,AVA/RAVX,ONX. ABMX,RAMX/Q,RBMX/D,SHF/ALU" 
"RAVA/ QO, AMA/RAMX KMS /E1, SNK, AE, ALU/ATS, VAK/LOAD" 
"RAMX/Q AX /RAMX KAK/St, SMX. nMX,ALU/A-B, VAK/LOAD" 
"RAMK/O.ANX/RAMX, BMX /LC,ALU/A+B.VAK/LOAD" 
"RAMX,;QO,ANX/RA UA, BMA/LB,ALU; A+8, VAK/LOAD" 
"PAMX/Q,ANMX/RA“X, BMA/LB,ALU, A-8,VAK/LOAD" 

"RAMX SQ, AMX /RAMX, BAX/PC.OR.LB,ALU/A+B, VAK/LGAD* 
"RAMX/Q,AMX/RAMX, BMX /PC,ALU/A+3.VAK/LOAD" 
"SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/A, VAK/LOAD" 
"SPO.R/LOAD.LC,SPO.RC/@1, BMX/LC,ALU/B, VAK/LOAD" 
"PCK/VA+4" 


“Non-transfer Functions" 


B. FORK 
BYTE 


CACHE. INVALIDATE 


CALL 

CALL[] 
C.FORK 
CHK.ODO.ADDR 
CHK.FLT.OPR 
CLK.UBCC 
CLR.FPO 
CLR.IBO-1 


"LAB_R(SP1),QK/1ID,CLR.IB.COND, PC_PC+N,SUB/SPEC,J/B. FORK" 

"OT/SYTE" 
"MCT/INVALIDATE,VAK/NOP" 

“SUB/CALL" 

"CALL,J/@1" 

“SUB/SPEC,JU/C. FORK" 

"MSC/CHK.ODD.ADOR" 

"MSC/CHK.FLT.OPR" 

"CCK,LOAD.UBCC" 

"MSC/CLR.FPD" 

"IBC/CLR.O.1,1TEK/ISTR" 
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CLR.180-3 
CLR.182-3 
CLR.1B2-5 
CLR.IB.COND 
CLR.IB.OPC 
CLR.IB.SPEC 
CLR.NEST.ERR 
CLR.SD&SS 
EXCEPT. ACK 
FLUSH.18 
INHIBIT.IB 
INTRPT.ACK 
INTRPT. STROBE 
IRD 

IRDO 

IRD1 

IRD.11 
LOAD.IB 
LOAD.18.11 
LONG 

POLY. DONE 
RETURN ] 
RETURNO 
RETURN1 
RETURN2 
RETURN3 
RETURNS 
RETURNO 
RETURNEF 
RETURN10 
RETURN12 
RETURN18 
RETURNIF 
RETURN20 
RETURN24 
RETURN4O 
RETURNG6O 
RETURNG61 
RETURN100 
RETURN10C 


"IBC/CLR. 
"TBC/CLR. 
"IBC/CLR. 
"TEC/CLR. 
"“IBC/CLR. 
"IBC/CLR. 
“MSC/CLR. 
"“SGN;/CLR. 


0-3" ;DISCARS -11 INSTR & OPERAND 
2.2" ;11 MODE DISCARD ISTREAM OPERAND 
1-5.COND" 32ND PART OF Q/D IMMEDIATE 
1-5.COND" 

0, TEK/ISTR" 

" 

NEST. ERR" 

$D+SS" 


"TEK/EACK" 

"1 3C/FLUSH, VAK/LOAD, IEK/ISTR" 

“MCT /MEM. NOP" 

"TEK/IACK" 

"TEK/ISTR" 

"TRDO,CLK.UBCC,1RD1,SUB/SPEC,J/A. FORK" 

"LA_R(SP2)8LB_R(SP1) ,D&VA_LB,SC_ALU(EXP),FE_LA(EXP),SS_A‘L15" 
"MSC/IRD,QK/ID,MCT/ALLOW. IB. READ, I3C/CLR. 1-5. COND, PCK/PC+\* 


"LA_R(DST)SLB_R(SRC) ,D_LB.PC, VAK/LOAD,Q_IB.DATA,SC_K[ .10].PCK/PC+N,MSC/IRD, SUB/SPEC,U/DPO" 


"VAK/NO? ,MCT/READ.V.NEWSC" 
"VAK/NOP ,MCT/READ.V.NEWPC" 
"DT/ LONG" 
"ACF/CONTROL,ACM/POLY. DONE" 
"SUB/RET,uJU/@1" 
"SUB/RET,J/0" 
"SU8/RET,J/1" 
“SUB/RET,JU/2" 
"SUB/RET.JU/3" 
"SUB/RET,J/8" 

"SUB; RET, JU/9" 
"SUB/RET,U/OF" 
"SUB/RET,J/10" 

"SUB/RET, 5/12" 

"SUS RET,J/18" 
"SUB/RET,U/1F" 
"SUB, RET, u/s 20" 

“SUSB/RET ,J/24" 
"S$U8/RET,J/40" 
"$U8,RET,JU/60" 
“SUB; RET ,2761" 

"SUB, RET.J/100" 

"SUB; RET,v/10C" 
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RETURNIOE 
SET.CC( INST) 
SET.CC(LONG) 
SET.CC(ROR) 
SET.FPD 
SET.N.AND.Z 
SET.NEST.ERR 
SET.N&Z 
SET.PSL.C( AMX) 
SET.V 
START.IB 
STOP.1B 
TEST.TB.RCHK 
TEST.TB.WCHK 
TRAP.ACC[ J 
WORD 
WRITE.DEST 


"Branch 


ACCEL? 
ACC .SYNC? 
AC. LOW? 
ALIGNED? 
ALU? 
ALU.N? 
ALU1-0? 
BCOSGN? 
C31? 
CONSOLE .MODE? 
00? 

D(1)? 

D2? 

D2-0? 

D3? 

03-9? 
531? 
DATA.TYPE? 
D.B0? 
D.B1? 
D.B2? 


"SUB/RET,J/10E" 
"CCK/INST.DEP,OT/INST.DEP" 
"CCK/INST.DEP,DT/LONG" 
"“CCK/ROR" 

"MSC/SET.FPD" 

"CCK, TST .Z" 
"MSC/SET.NEST. ERR" 
"CCK/N+Z_ALU" 

"“CCK/C_AMXO" 

"CCK,SET.V" 

"IBC/START" 

"TBC/STOP" 
"MCT/TEST.RCHK,VAK/NOP" 
"MCT/TEST.WCHK, VAK/NOP" 
"ACF/TRAP,.ACM/@1" 

"OT /wORD" 
"LAB_R(SP1),QK/I0,CLR.IB.CONS,PC_PC+N,SUB/SPEC,J/WRD" 
Enable Macro Definitions" 


"SENS ACCEL” 
"BEN /ACCEL" >; 3/3" 
“BEN/INTERRUPT" ;,JU3/3" 


"BEN/TS. TEST" ,J5/17" 
"BEN/ALU" 

“BEN/ ALU" ;,U4/07" 
"BEN ALU1-O" 
"BEN/DECIMAL" 3,U02/2" 
"BEN;C31" 

"BEN/PSL.MODE" ;,u5/1B" 
"BEN/D3-0" ;,u4/CE" 
"BEN/MUL" 

"BEN; D3-0" :,u4,/08" 
"BEN/D3-0" ;,Ud/08" 
"SEN/D3-0" :,U4/07" 
"SEN,D3-0" 

"BEN/SIGNS" ;,u3/6" 
"BEN/DATA. TYPE" 
"SEN/D.BYTES" 3,J4/0E" 
"BEN;/D.BYTES" 3,04/0D" 
"BEN/D.BYTES" 3,U04/0B" 
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DBL? 
D.BYTES? 
D.NE.0? 
ctALU? 
EALU.N? 
EALU.2? 
END.DP1? 
FPD? 

IB. TEST? 
INT? 


INTERRUPT .REQ? 


120? 
1RO.C31? 
TR1? 
1R2=1? 
LAST.REF? 


MODE.LSS.ASTLVL? 


MIL? 
NEST.ERR? 
PC.MOCES? 
PSL.C? 
PSL.CC? 
PSL.MODE? 
PSL.N? 
PSL.V? 
PSL.2? 
PTE.VALID? 
QUAD? 
Q31? 
RLOG. EMPTY? 
ROR? 

SC? 
SC.GT.0? 
SC.NE.0? 
SIGNS? 
SRC.PC? 
SS? 
STATEO? 
STATE1? 
STATE1~-0? 
STATE2? 


“"BEN/DATA. TYPE" 
"BEN/D.BYTES" 


"“BEN/SIGNS" 
“BEN/EALU" 
"BEN/ EALU" 
"BEN /EALU" 


“BEN/END. DPI" 
"BEN/LAST. REF" 
"BEN/1B.TEST" 
"BEN. INTERRUPT “ 
“BEN / INTERRUPT" 


"BEN ALUM 
"BEN ALU" 
“REN, LR2-~1 a 
"BEN, IR2-1" 


"BEN/LAST. REF" 


»J3/5" ;PREFERED FORM 


,U4/O7" 
»J4/08" 


»J4/C7" 


:,u3/s" 


"BEN/REI" 


“BEN /MUL" 


"SEN LAST. REF" 
"SEN/PC MODES" 


"BEN/PSL.CC" 
*SEN/ PSL Co 


“BEN/PSL.MODE" 


"BENJPStscC” 
“BEN/PSL.CC" 
“BEN/PSL.CC” 


“BEN/TB.TEST" 
"BEN/DATA. TYPE" 


"BEN/SIGNS" 
"BEN,“ALU1-0" 
a“ BEN/ROR" 
“BEN/SC" 
“BEN/SC" 
“BEN/MUL" 
"BEN, SIGNS" 
"BEN/SRC.PC" 
"BEN/EALU" 


“BEN/STATE3-0" 
“BEN; STATE3-0" 
“BEN/STATE3-0" 
“BEN/STATE3~-0" 


‘ -/0D" 


»e 3/6" 


a 7Qu 
., 3/3 


;,J4/0B" 


»J4/CE" 


.u4/7" 

»J4/00" 
»,J4/08" 
»JS/0F" 


U3 /3" 
»J4/7" 


»J3/3" 


COMP MODE, 
»J4/CE" 
»J4/0E" 
»J4/0D" 
»J4/0C" 
»J4/0B" 


BEN ON SRC R = PC 
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STATE3? 
STATE3-0? 
STATE4? 
STATES? 
STATE6? 
STATE( 7)? 
STATE7-4? 
TB. TEST? 
VA31? 
VA31730? 
ec 

ZONED? 
ALEG_D 
ALEG_LA 
ALEG_LAB 
ALEG_Q 
ALU_O(K) 
ALU_O+rD+1 


ALU_D.AND.Q 
ALU_D.OR.MASK 


ALU_D[]L8 


ALU_D[ J]MASK 


ALU_D[ jRC[ 
ALU_D[ jR[] 
ALU_O-F[] 
ALU_LA-LC 


] 


ALU_LA.AND.LC 


ALU_LA[ ]K{i 


ALU_LA!JLC 


ALU_MASK 
ALU_MASK+1 


} 


ALU_NOT.K[ ] 


ALU_NOT.LA 


ALU_NOT.MASK 


ALU_NOT.Q 


ALU_Q+D “RAMX/Q, 


ALU_Q-SC 
ALU_Q[ Jia 


ALU_O[ ]MASK 


‘ALU_Q. ANS. 


MASK 


"BEN/STATE3-0" 7 2U4/07" 

"BENS STATE3-0" 

"BEN /STATET—4" 

"BEN/STATE7—-4" 

"BEN/SSTATE7-4" 
"STATE7T-42" 

"BEN/STAT&ET—~4" 

"BEN; TB.TEST" 

"“SEN/PSL. MODE" j4uo7 OF” 

"BEN/PSL.MODE" ;,U5/07" 

“BEN, “Zz 

"SEN/DECIMAL* ,5G27 1" 

WEMX /RAMX ,RAMX/D" 

"AMX/LA" 

"AMX/LA" 

"ANX/RANX,RAMX/ QO" 

"KMX/ZERO, BNX/ KIX ,ALU,’B” 


MAMX/RANX. ORE Di 7 LONG REI (0. eee, REMY « NEU L ATE 


"RAMX/D, AMX/RAMX, RBMK/Q, BYIX/RBMX, ALU/AND" 
URAMX/D AMX /RAIK Bh.</ MASK, ALU/GR" 
"RAMX/D, AMa, RAMX.SVX/LB,ALU/@1 " 
"RAMX/D, AMX RAMA, EMX/MASK ALU/@1" 

"AMX /RAMX, RAMX,D.LC_ROf32],5MX/LC,ALU/@1 " 
WAMX/RAMX, RAMX/D, -AB_R{2],BMX/LB,ALU/@1" 
MBMX/RBEX, R2NX/D,LAB_RIS1],AMX/LA,ALU/A-B" 
"AMX/LA, BMX /LC,ALI/a—B" 
YAMX/LA,BMX/LC,ALU/ AND" 

"AKMIX/LA, BMX ‘KMX,KMX/'S2,ALU/@1 ” 
WAMX/LA,BMX/LC, ALU/91° 

“BMX /MASK, ALU; B" 


-"AMX/RAMX.OXT,OT/LONS, BMX/MASK , ALU/A+B+1 " 


WAMX/RAMX. OAT. DT/LCONG, KNX/@1, BMX/KMX, ALU/ORNOT " 
"AMX/LA, ALU,/NOTA" ' 

WAEX/RAMX GAT, De eet yonner 
HRAMX/Q@, AMY, RAMX.ALUSNGTA" 

AIX /RAMX , BAX /REMK, ALUsASB" 

"KMX/SC, BYMX,/KMX, RAMKX/O, AMX/RANX,ALU/A-B" 
"RAMX/Q, AMX, RaAMX,BMX/iB.ALU/@1# 
“RAMX/Q,AMA/RAMX, SMX, MASK, ALU/G1" 


“RAMX/Q,AMK,/RAMX BMX MASK, ALU/AND" 
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ALU_Q.OR.MASK 


ALU_Q.OR2NOT.MASK 


ALU_Q.XOR.RC[] 


ALU_Q.XOR.R(SC) 


ALU_Q[ ]X[] 
ALU_Q[J]iC 
ALU_Q[ ]RC[ ] 
ALU_O[J]R{] 
ALU_R(SC) 
ALU_RLOG 


ALU_R[ ].AND.MASK 


"RAMX/Q,AMA/RAMX, SMX, MASK,ALU/OR" 

"RANK/Q. AMX; RAMX , BMX/MASK, ALU/ORNOT" 
"LC _RC[91],AMX/RANX,RAMX/Q,BMX/LC,ALU/XOR" 
"LAB- R(SC),BMX/LB,AMX/RAMX , RAMX/'Q, ALU/XOR" 
"RAMX/Q,AMX, RAMX ,KMX/S2, BMX/KMX, ALU/@1 " 
"RAMX/Q, ANXSRAMX, BMX/LC,ALU/@1" 
"ANX/RAMX,RAMX/Q,LC_RCLS22],BMX/LC,ALU/@1" 
"AMX/RAMX, RAMA/Q, LAS_RI 82], BMX/LS,ALU/@1" 
"SPQ.AC/LOAD.LAB,SPO.ACN/SC,AMX/LA,ALU/A" 
"MSC/READ. 8LOG, ALU/B" 

"SPO.R/LOAD.LAS,SPO.RAS/@1,AMX/LA,BMX/MASK,ALU/AND" 


ALU_R[].OR.MASK "SPO.R/LOAC.LAB,SPO.RAS,/@1,AMX/LA, BMX/MASK, ALU/OR" 


ALU_R[ ].ORNOT.MASK 


ALU_R[ ]-K[ ] 
ALU_R[ J+K[] 
ALU_SC 
BLEG_D 
BLEG_LB 
BLEG_LC 
BLEG_Q 
CPSYNC 
DELAY 
D_O-K{ ] 
D_ACC 
D_O-LB 

D_O[ JRc{] 
D_D.ANC.R[ ] 
D_D.LEFT.@ 
D_D.O&.R[ ] 
0_D0.SXT[]+[ ] 
D_D.XOP.RCf{ | 
D_LA+D 
D_LA.OR.D 
D_MASK 
D_MASK+1 
D_NOT.RC[] 
D_Q.OR.D 
D_MD 
D_R[]-.LEFT 
D_R[].OR.D 


"SPO.R/LOAD.LAB,SPO.RA3/O1 ,AMX/LA,BMX/MASK,ALU,/CRNOT" 
"SPO.R/LOAD. LAB, SFO. RAB,’@1,AMX/LA,KMX/@2, BMX/KMX, ALU; A-B" 
"SPO.R/LOAD. LAB, SP0.RAB/@O1,AMX/LA,KMX/G2, BMX/KMX , ALU/ A+B" 
"KVX/SC,ENMX/KMX,ALU/B" 

"BMX /RBMX,RSMX/D" 

"BMX/LB" 

u BMX/ LE" 

"BMX /RBMX,RSEMX/Q” 

"ACF/SYNC" 

"CALL[DELAY]" 

"AMX /RAMX.OXT ,KMX/@1, BMX /KMX , ALU/A-B, D_ALU" 

"CK/ACCEL" 

"PAMX/D, AMX,/RAMX,EMX/LS,ALU/A-B,D_ALU" 

MALU DL E1JRO[E2]/5_ALU" 


"REMX/D,5MX “REVX,SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA,ALU/ANC,D_ALU" 


"DK/LEFT, SL, C01V" 
“RBMX/D, BMX /R5MX,5°0.R/LOAD. LAB, SPO.RA3B/@1,AMX/LA, ALU/OR,D_ALU" 
WBAMX/D, AMX/RAMX.5XT,DT/@1 , KNX/G2, BMX/KMX ,ALU/A+2.0_ALU" 
"RAMX/D,AMX/RAMX,SPO.R/LOAD.LC.SPO.RC/@1,BMX/LC,ALU/XOR,D_ALU" 
WAMX/LA, RBMX/D, BMX,/RSMX, ALU/A+B, D_ALU" 

WAMX/LA, RBMX/D, 8MX/RSMX,ALU/OR,D_ALU" 

"BMX /MASK,ALU/B,0_ALU" 

“AMX/RAMX.OXT, BMX/MASK,ALU/A+B+1,D_ALU" 

“AMX/RAMX. OXT,SPO.R/LOAD.LC,SPO.RC/@1, BMX/LC,ALU/GRNOT,D_ALU" 
“RAMX/Q, AMX/RAMX, ALU/OR, SHF/ALU, DK/SHF , BMX/RBMX , REMX/D" 

"DK /NCP" 

"SPO.R/LOAD. LAB, SPO.RAB/@1, AMX/LA, ALU/A, SHF/LEFT , DK/SHF" 
"SPQ.R/LOAD. LAB. SP0.RAB/@1,AMX/LA, RBMX/D, BMX/RBMX, ALU/OR,D_ALU" 
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D_R[]-ORNOT.MASK "SPO.R/LOAD.LAB,SPO.RA3/@1,AMX/LA, BMX/MASK, ALU/ORNOT,O_ALU" 


D_SC "KMX/SC,8MX/KMX,ALU/B,SYHF/ALU,OK/SHF" 
EALU_STATE-K[] “ESMX/KMX,KMX/@1,MSC/LOAD.STATE,EALU/A-B" 
EBMX_K[ ] "KMX/@1, EBMX /KMX" 


ENDOVR “SUB/CALL,J/SCOPE" 
ERLOOP “SUB/CALL,U/ERLOOP" 
ERROR1 “SUB/CALL.J/ERRORI" 
ERROR2 "SUB/CALL,J/ERROR2" 


LAB_R( PRN) "SPO.AC/LOAD.LAS8,SPO.ACN/PRN" 

LAB_R(PRN+1) "SPO.AC/LOAD.LAS,SPQ.ACN/PRN+1" 

LAB_R(SP1i+1) "SPQO.AC/LOAD.LAB,SPO.ACN/SP14+1" 

LAB_R(SRC! 1) "SPO.AC/LOAD.LAS8,SPO.ACN11/SRC.OR.1" 

LAB_R(SP2) "SPO.AC/LO4).LAB,SPO.ACN/SP2.SP2* 

LAB_R(SP2.SP1) "SPO.AC/LOAD.LAB,SPC.ACN/SP2.SP1" 

MESSAGE! "D_KEZEROJ],CALLiNSGCOM]" 

MESSAGE2 "BD K[.1],CALL[MSGCOM]" 

MESSAGE3 "D K[.2},CALL[MSGCCGM]" 

MESSAGE4 "9 _K[.3],CALL[MSGCC'A}" 

MESSAGES "D_K[.4}],CALL[MSSCOM]" 

MESSAGE7 "D_K[.6],CALL[MSGCCN]}" 

MESSAGE8 "DO K[{.7].CALL{MSSCOM]" 

MESSAGEQ "D_K[.8],CALLIMSGCONj" 

MESSASE10 "D_K[.9],CALL[MSGCOM]" 

NEWTST "“SUB/CALL,J/SCOPE" 

NEWTST[] "NEWTS?,RCLOFJ]_K[31]" 

NOP "“DK/NOP" 

Q_ACC "OK/ACCEL" 

Q_D[ Jo "RAMX/D,AMX/RAMX, BMX /RBMX,RBMX/Q,ALU/@1 ,Q_ALU" 
Q_DO[ JRC[] "RAMX/D,AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/@2, BMX/LC,ALU/@1,Q_ALU" 
Q_K(SP1) "KMX/SP1.CON, @MX/KNVX,ALU/B,Q_ALU" 

Q_MASK+1 "AMX/RAMX.OXT, BMX /MASK,ALU/A+B41,Q_ALU" 
Q_not.mask “amx/ramx.O0<«t,omx,;r2skh,aiu/ornot,q_alu" 
Q_Q.AND.LC "RAMX/Q, AMA, RAMX, SMX/LC,ALU/AND,Q_ALU" 
Q_Q.AND.MASK "RAMX/Q,AMX, RANX.3MX/MASK,ALU/AND,Q_ALU" 
Q_Q.AND.R[ J "RSMX/Q,EM%,’RBVMX,SPS.R/LOAD.LAB,SPO.RAB/@1 ,AMX/LA,ALU,/AND,Q_ALU" 
Q_Q.ANDNOT.RC[] "RAMX%/Q.AMX, RAMA, SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,ALU/ANDNOT,Q_ALU" 
Q_Q.LEFT2 "OK/LEFT2" 

Q_Q.xOR.D "RAMX/Q,AnN4«,/RAMX,.REMX/0, BMX/RBMX, ALU/XOR,D_ALU" 
Q_Q.xCR. RE ] "QK/SHF ,AMK/RAMX, RAUX/O, BMX/LB,ALU/XOR, LAB_R[@1]" 
RC[]_O-Kf£ J "AMX/RAMA.OXT.KMXK 22, 8V%/KMX,ALU/A~B, RC[@1]_ALU" 
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RC[ }_0+0 “RAMX/OD, AMX,/RAMX ,RBMX/Q, BMX/RBMX, ALU/A+B,RC[@1]_ALU" 

RC[]_D.AND.LA "RBMX/D, BMX/RBMX, AMX/LA, ALU/AND, RC[@1 ]_ALU" 

RC[ ]_D.ORNOT.MASK "ALU_D.ORNOT.MASK,RC[@1 ]_ALU" 

RC[]_D.XOR.LAB "“ALEG_D,BLEG_LB,ALU/XOR,RC[O1]_ALU" 

RC[]_D.XOR.LC “ALEG_D,BLE3_LC,ALU/XOR,RC[@1]_ ALU" 

RC[]_D+MASK+1  “"RAMX/D, AMX/RAMX, BMX /MASK, ALU/A+B+1, SHF/ALU, SPO. R/WRITE.RC,SPO.RC/@1" 


RC{ ]_LA+D “AMX/LA,RBMX/D, BMX/R3MX,ALU/A+B,RC[@1 ]_ALU" 
RC[]_LAB.XOR.LC "ALEG_LA,BLEG_LC,ALU/XOR,RC(@1J_ALU" 

RC[ ]__MASK "ALU_MASK,RC[@1 ]_ALU" 

RC[]_NOT.O "AMX/RAMX.OXT,OT/LONG, ALU/NOTA,RC[@1]_ALU* 
RC[]_NOT.0 "ALU_NOT.D,RC[@1]_ALU" 

RC[]_NOT.MASK  "BMX/MASK,AMX/RAMX.OXT,DT/LONG, ALU/ORNOT,RC[@1]_ALU" 
RC[ ]_Q+LC "RAMX/Q,AMX/RAMX, BMX/LC,ALU/A+B,RC[@1 ]_ALU” 
RC[]_Q-AND.LA  "RBMX/Q, BMX/RBMX,AMX/LA,ALU/AND,RC[@1 ]_ALU" 
RC[J_Q.OR.SC "RAMX/Q,AMX/RAMX, KMX/SC,BMX/KMX,ALU/OR,RC[@1 ]_ALU" 
RC[ ]_Q+MASK "RAMX/Q,AMX/RAMX, BMX /MASK, ALU/A+B,RC[@1 ]_ALU" 


RC[{ ]_Q+MASK+1 “RAMX/Q, AMX /RAMX, BMX MASK, ALU/A+B+1, SHF/ALU, SPO.R/WRITE.RC,SPO.RC/@1" 
RC[]_Q-XOR.LAB “ALEG_Q,S5LES_LB3,ALU/XOX,RC[@1]_ALU" 
RC[]_Q.XOR.LC “ALEG_Q,BLEG_LC,ALU/XOR,RC[@1]_ALU" 


RC[J_sc "ALU_SC,RC(@1J_ALU" 

RC[ ]_SHF "SPO.R/WRITE.RC.SPO.RC/S1" 

R[J_ALU.RIGHT2 "“SHF/RIGHT2,SPO.R/wRITE.RAB,SPO.RAB/G1" 

R[{J_0.AND.Q "RAMX/0,AMX/RAMX, BMX/RSMX, ALU/AND, SPO.R/WRITE.RAB,SPC.RAB/G1" 


R[]_D.AND.RC[] "RAMX/D,AMX/RAM%,SPO.R/LCAD.LC,SPO.RC/@Z,BMX/LC,ALU/AND,R[@1]_ ALU" 


R[ ]_0.ANDNOT.MASK "RAMX/D,AMX/RAMX, BMX /MASK, ALU/ANDNOT,R[@1]_ALU" 
R[]_D.ANONOT.Q “RAMX/D, AMX/RAMX, RBMX/Q, BMX/RBMX , ALU/ANDNOT ,R[@1]_ALU" 
R[J_D.LEFT "RAMX/D.AMX,’RAMX,ALU/A, SHF/LEFT , SPO. RAB/@1, SPO. R/WRITE.RAB" 
R[]_0.OR.K[] "RAMX/D, AMX/RAMX,KMX/@2, BMX/KMX,ALU/OR,R[@1 ]_ALU" 

R[J_ S: ORNOT.MASK “RAMX/D,AMX/RAMX,BMX/MASK,ALU/ORNOT,R[@1]_ALU" 
R[]_D.xXOR.LAB “ALEG_D,BLEG_LB,ALU,/XOR,R[@1]_ALU" 

R{]_0.xOR.LC “ALEG_D,BLEG_LC,ALU/XOR.R[@1 J_ALU" 

R[J]_LA.OR.K[]  "R[81]_ALU,AMX/LA, BMX/KMX,KMX/@2,ALU/OR" 
R[]_LAB.XOR.LC "“ALEG_LA,BLEG_LC,ALU/XOR,R[@1]_ALU" 

R[]_NOT.LA "AMX/LA,ALU/NOTA, SPO.R/WRITE. RAB, SPO. RAB/@1" 
R[]_Q.XOR.LAB "“ALEG_Q,BLEG_L38,ALU/XOR,R[@1 ]_ALU" 

R[]_Q.xOR.LC "ALEG_Q,BLEG_LC,ALU/XOR,R[@1]_ALU" 

R[ ]_SHF “SPO.R/WRITE.RAB,SPO.RAB/@1" 

RETURN4 "SUB/RET,J/4" 

SC_SC-1 "KMX/.1,ES3MX/KMX, EALU/A-B, SMX/EALU,SCK/LOAD" 

SETMCR[ J "R[OA]_K[@1],CALL,JU/SETMCR* 
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SETRCF{ } 
SETRXCS[ ] 
SETTXCS[ ] 


"SC_K[@1J],CALL,J/SETRCF" 


"R[OA]_K[@1],CALL,J/SETRXCS" 
"R[OA]_K{@1],CALL,JU/SETTXCS" 


SUBTEST "CALL,UJU/SUBTST" 


TRAP. FPA 
VA_D.OXxT[] 
VA_D.OXT[]+K[] 
VA_R[]+K[] 


BRANCH DEFINITIONS 
ALU.Z? 
ALU.C? 

D1-0? 


“ACFE/CONTROL, ACM/7" 
"ALU_D.OXT[@1], VA_ALU" 

"ALU_D.OXT[@1 ]+K192],VA_ALU" 

"SPO.R/LOAD. LAB, S70. KAB/@1 , KMX/@2, BMX/KMX,AMX/LA, ALU/A+B, VA_ALU" 


“BEN/ALU" ; NOTE J/XXB NESSECARY 
“BEN/ALU" 
"BEN/D3-0" 
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CHAPTER 9 
MISCELLANEOUS 


BLANK 


GEE 


LOGIC SYMBOL 
1 2 


Vcc = PIN 16 
GND =PIN8 


15 14 12 11 


So OE 
LOGIC DIAGRAM \ 7 \/ \7 
C) e 


H = HIGH X = DON'T CARE 
L= LOW Z = HIGH IMPEDANCE STATE 


D, AT INPUT I, MAY BE EITHER HIGH OR LOW AND OUTPUT 
Ym WILL FOLLOW THE SELECTED D,, INPUT LEVEL. 


1c-25810 


IndinoO 3LVLSIYL HLIM dIHO YSLAIHS LIG-YNOSA OLSSZ 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


26S10 BUS TRANSCEIVER CHIP 


OUTPUTS | INPUTS H=HIGH 


L= LOW 

X = DON’T CARE 

Y = VOLTAGE OF BUS 
(ASSUMES CONTROL BY 
ANOTHER BUS TRANCEIVER) 


1C-26S10 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


74LS181 ALU CHIP 


OUTPUTS 


CARRY 
COMPARATOR GENERATE 


CARRY 
PROPAGATE 


WORD FUNCTION 
INPUTS OUTPUTS 
$3 Ss2 Si1 SO M CIN 
VCC=PIN 24 
GND =PIN 12 
een area | 
FUNCTION 
SELECT 
INPUTS 
74181 74181 
TABLE OF LOGIC FUNCTIONS TABLE OF ARITHMETIC OPERATIONS 
[| (Output Function |__FunctionSelect | Output Function 
[Nasa Logie | _ Postve Losi [ss sz st so | towtewe Acie [High Level Actie | 
L L L L f“A =A t L L L f=A minus 1 f=A 
t L L H ¢ = AB f A+ L t t H f = AB minus 1 f=A+B 
L L H L f =A+B f =AB L L H L f= AB minus 1 f=A+B 
Lt L H H f = Logical 1 f = Logical 0 t t H H f = minus 1 (2’s complement) f = minus 1 (2’s complement) 
L H L L ft =AB L H L L f= A plus [A +8) f=A plusAB 
tL eH tt 4H f=5 tL H LH | ¢=A8 plus [A +B) f=(A+8) plus AB 
t H H L f =A@B t H H L f =A minus 8 minus 1 f = A minus B minus 1 
L H HH H f=aB tL H H H | fsa+B # = AB minus 1 
H L L L f =A+B H L L L f=A plus [A +B) f=A plus AB 
H L L H f =A@B H L t H f=A plusB f=A plusB 
H L H L f=8 H L H L f= AB plus [A + B] f= {A+B] plus AB 
H t H H f = AB H L H H f=A+B f= AB minus 1 
H H L t f = Logical 0 f = Logical 1 H H Lt l f= A plus At f =A plus Aft 
H H L H f =AB f =A+B H H L H f=AB plusA f= [A+B] plusA 
H H 4H LI] f =AB f =A+B H H HL | f#ABplusA f= (A+B) plusA 
H H H H f =A f=A H H H H f=A #=A minus 1 
With mode control (M) high: C;,, irrelevant With mode control (M) and C;,, low 
For positive logic: logical 1 = high voltage t Each bit is shifted to the next more significant position. 


logical 0 = low voltage 
For negative logic: logical 1 = low voltage 
logical 0 = high voltage eieinie 


337 


VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


74182 LOOKAHEAD CARRY CHIP 


PIN DESIGNATIONS 


Oe 


GO, G1, G2, G3 ACTIVE-LOW CARRY GENERATE INPUTS 
PO, P1, P2, P3 ACTIVE-LOW CARRY PROPAGATE INPUTS 
CIN CARRY INPUT 

COUTX, COUTY, COUTZ CARRY OUTPUTS 

GOUT ACTIVE-LOW CARRY GENERATE OUTPUT 
POUT ACTIVE-LOW CARRY PROPAGATE OUTPUT 
Vec SUPPLY VOLTAGE 

GND GROUND 


13 
O CIN 74182 


VCC= PIN 16 
GND= PIN 08 


IC- 74182 


338 


VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


74LS670 4 X 4 REGISTER FILE CHIP 


D1 

D2 
D3 
D4 
RA 
RB 
WA 
WB 
GW 
GR 


DATA INPUTS 
OUTPUT 


READ SELECT 


WRITE SELECT 


Cy WRITE ENABLE 
Oi READ ENABLE 


vcc GND 
16 8 


TRUTH TABLES 


WRITE FUNCTION TABLE 
(SEE NOTES A, B, AND C) 


WRITE INPUTS WORD 


0 1 2 


We Wa Gy 
L L 


3 
L Qo 


READ FUNCTION TABLE 
(SEE NOTES A AND D) 


L L | WOB1 wOB2 WOB3 WwOB4 
W1B1 W1B2 W1B3 W1B4 
W2B1 W2B2 W2B3 W2B4 
W3B1 W3B2 W3B3 W3B4 


Z Z Z Z 


A. H= HIGH LEVEL, L = LOW LEVEL, X = IRRELEVANT, Z = HIGH IMPEDANCE (OFF) 

B. (Q = D) = THE FOUR SELECTED INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME THE STATES 
APPLIED TO THE FOUR EXTERNAL DATA INPUTS. 

C. Qo = THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE EXTABLISHED. 


D. WOB1 = THE FIRST BIT OF WORD O, ETC. 


1C-74LS670 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


82S23, 82S123 256-BIT BIPOLAR PROM CHIP 


CE Ag A3 Ag Ay Ao 
@ ® @ @ ) ) 
(15) (14) (13) (12) (11) (10) 


runt 


32 x 8 ARRAY 
(1) (2) (3) (4) (5) (6) (7) (9) 
e e C ) e @ e@ ®@ @ 
Bo By Bo B3 By Bs Bg B7 


THE 82823 USER OPEN COLLECTOR OUTPUTS. Vcc*=!16) 
THE 828123 USER TRISTATE OUTPUTS. GND = (8) 


(N) = DENOTES PIN NUMBERS 


1C-82S23 
828123 


340 


VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


85S68 64-BIT EDGE-TRIGGERED D-TYPE REGISTER FILE CHIP WITH 
TRISTATE OUTPUTS 


OUTPUT 


TRUTH TABLE 


[MODE OUTPUTS 


OUTPUT STORE DATA FROM LAST ADDRESSED LOCATION 


WRITE DATA DEPENDENT ON STATE OF OD AND OS 
READ DATA DATA STORED IN ADDRESSED LOCATION 
OUTPUT STORE Hi-Z 


X 
J 
X 
X 
xX 


OUTPUT DISABLE | Hi-Z 


1C-85568 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


DEC 8646 FOUR-BIT TRISTATE BACKPLANE INTERCONNECT 
TRANSCEIVER CHIP 


BUS 4 PIN 16 


BUS 3 PIN 14 


TRANS PARITY GEN BUS 2.PING 
PARITY 
PIN 10 CKT BUS 1 PIN4 


REC 
DATA 1 
TRANS 1 Ree = >a a> PIN2 
rere [1s 
a DATA 2 
TRANS 2 Tes. > e O PE PINS 
PIN? 4BIT 4 BIT REC 
TRANS 3 T° 2 a> PIN 12 
PIN 13 REC 
ee ee Se ee ee 
pin17 LRANS4 Ea po a> 
epee LATCH L 
pina ENABLE L q> PIN 1 & PARRY 


RECEIVE 
TRANS PARITY CHECK [CHECK ping 
pinig CLK o CKT 
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IC-OEC8646 


VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


93406 1024-BIT ROM CHIP 


ADDRESS OUTPUT 
Vcc GND 
16 8 
Cs1 Cgo 
CHIP SELECT 


1C-93406 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


9403 FIFO BUFFER CHIP 


Paraliel Data Inputs 
Serial Data Input 
Parallet Load Input 


Serial Input Clock (Operates on 
Negative-Going Transition) 


Serial Input Enable (Active LOW) 
Transfer to Stack Input (Active LOW) 


Serial Output Enadle Input 
(Active LOW) 


Transfer Out Serial input 
(Active LOW) 


Transfer Out Paraliel Input 
Master Reset (Active LOW) 
Output Enable (Active LOW) 


Serial Output Clock Input 
(Operates on Negative-Going Transition) 


Paraltel Data Outputs 
Serial Data Output 


input Register Full Output 
(Active LOW) 


Output Register Empty Output 
(Active LOW) 


VDD = Pin 24 
VSS = Pin 12 
O= Pin Number 


© 
z| 


©) Top 
(1) Tos 
CPSO 


(INPUT 
CONTROL 


STACK 


CONTROL 
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OUTPUT 
CONTROL 


Ley 


INPUT DATA 


INPUT REGISTER 


14 X 14 STACK 


OUTPUT REGISTER 


1C-9403 


VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 


DC101 ARBITRATOR CHIP, PART 1 


INPUT 
FROM SBI 


CONTROL 
SIGNALS 


BUS TRI5L 
BUS TR 14L 
BUS TR 13 L 
BUS TR 12 L 
BUS TR 11L 
BUS TR 10 L 
BUSTROL 
BUS TR8L 
BUS TR7L 
BUS TRE6L 
BUS TRSL 
BUS TR4L 
BUS TR3L 
BUSTR2L 
BUS TR1L 
BUS TROL 

RCLKH 


TCLKH 
SEND TRH 


SEND HOLD H 


COIN 1D [om [B&R [= |w Ir 


TRSEL8 
TRSEL4 | NEXUS TR# 
TRSEL2 { JUMPER SELECTED 
TRSEL 1 


Pwd 
07 66767” 


LSD 3SD 2SD MSD 


e 
e@ 
e 
. De BUSTRL Pon BUS TRL) 
e@ 
e 
O) 
C) 
OO) 
© 
@ 
> Doe ARB OK | OUTPUT TO 
i NEXUS LOGIC 
@ 
C) 
6 
IC-DC-101 A 
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OVE 


+VCC AH 


TRSEL8L [ 27, J ae AL 


+VCC BH 


TRSEL4L [26] = ee | BL 


A2H 


BUS TR6 L| 22 | 


BUS TRS Lt | 21] 


BUS TR4 L | 20 | 


R2H 


Ic-DC-101 8 


@ LYWd ‘diIHO YOLVYLISHYYV LOLOG 


(LNOD) SAVYSVIGC LINDYID GALVYDALNI O8Z/LL-XVA 


Lve 


BUS TRISL| 02 | 


BUS TR14L| 03 | 


BUS TRI3L| 01 | 


BUS TR12L| 04 | 


R1H 


BUS TR11L| 05 | 


BUS TRIO L| 06 | 


BUS TR9 L 


BUS TRS L| 08 | 


R1H 


{> 


1> 
1> 
<2: 


| +VCC 
BL-O AH 
Dia ee 
si 
» =, 


a: 115 JARBOKL 


'€-DC-101 ¢ 


€ LHUVd ‘dlHO HOLVYLIGHUV LOLOG 
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SE 


+VCC +VCC 


116| ENAST H 
RCSTA H 


VECTOR HL} 1 18CJ VCC 
VECROSTB H [f2 17LJRQSTA H 


ENDATAH 15) 


BOINLLJ3 16L] ENAST H 
ENACLK H [14] Into L4 1SJENADATA H 
BINITL 5 14. ENACLK H 
BIAKO L G6 13[0 ENBCLK H 
BIAKI L LJ7 TJ ENBDATA H 
BiRaL C8 11-JENBST H 
Gno (9 107) ROSTB H 
BIAKIL 


|06| BIAKO L 


| 08] BIRO L 

| 11] ENDST H 
-L-s> [oi] vector H 
ee: 1 102] VECROSTB H 


ENBDATA H |12| 


ENBCLK H 13] 


ROSTB H 10) 


GND 


04] INITO L 


ic-DC003 
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